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(1) Program for a course entitled Atomnays Tekhnika v Selskom Khozyaystve
(Atomic Technique in Husbandry) given by the Radioisotope Laboratory
of the Moscow Order of Lenin Agricultural Academy i/n K.As Timiryazev.
The syllabus is in the Russian language, but an English-language )
description of the subjects covered in the course is included. In
general, these are: structure and properties of the atom; particle
disintegration; matural radioactive elements; isotopes; nuclear
reactions; detection of radioactivity; dosimetry; protection; use
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Related to the Problem of Endemic Control; ~
> -~ ;
4 S-E-C-R-E-T
3 50X1-HUM
2
L
STATE | X |ARMY [ x[navy [x Jamr [ x[nsa [ x Jocr ] NIC [xT AEC

(Note: Washington distribution indicated by ““X*; Field distribution by “#".)

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7




ek N v i

%

b.

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7
e e N .
e i

\ ' 50X1-HUM

QW "D W™mm

2=

(d) The Study of Metabolism in Farm Animals During Embryo Genesis
Related to the Problem of Raising the Young;

(e) The Study of Certain Problems of Radioecology Related to
Farm Animals.

A copy of a Russian-language publication entitled Tekhnika Bezopasnosti
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Programme of the Course.

"principles of Application of Isotopes in Biological and Agri-

cultural Research Work."

Introduction,

Harnessing atomic energy and its application to peaceful
purposes is man's greatest triumph over Nature. The aims of
peaceful use of atomic energy. The 20th Congress of the Commu-
nist Party of the USSR on the use of atomic energy in science
and in the national economy of the Soviset Union in the Bix Five-
Year Plan.

Methods of radioactive and stable indicators and of nuclear
radiation are a powerful means of modern technics in science
and in practical work.

Method of isotope indicators, the fields and limits of its
application. Ways of application of the "tagged" atom method
and the use of nuclear radiation in the agricultural science
and in other fields of science and industiries (ph¥sics, chemi-
stry, geology, metallurgy,a;;ggzg;:zgi building, extractive
industry, medical sciencs, bioloéy, food industry, etc.).

Scoptof knowledge indispensable for a scientist who uses
isotopes as a means of scientific research and technical prog-
ress.,

PART I.

Structure of Atoms and of Atomic Nuclei,

l.Stpucture of atoms. Nucleus and electronic shells., Sta-

tionary conditions. Hydrogen atom. Atoms of light elements.
Distribution of electrons in multi-electronic atoms. Optic pro-

perties of atoms, Dimensions of atoms. Structure of outer elec-

"y
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tronic shells and chemical properties of atoms. Mendeleyev's
peripdic law of chemical elements. Discovery of new chemical
elements.

2.Atomic nucleus. The size of atomic nucleus. Density of

nuclear substance. Nucleus as a complex system of pbotons and
neutrons.

Nucleons: protons and neutrons, their prépertiee. Intra-
nuclear forces. Nucleads. Nucleus charge. Atom number and mass
number. Neutron and isotope number. Conventional signs of nuc-
leads.

Isotopes, isobars, isotones, isomers.

3. Isotopes. Stable and radioactive isotopes. Isotopes of
hydrogen, helium, carbon, nitrogen, oxygen, phosphorus, uranium,
Isotope tables, Isotope composition of elements in nature., Atom
weights in elements.

4, Properties of atomic nuclei. Precise mass of nuclel,

Atomic unit of mass. Units of energy in the nuclear physics,
Mass and energy. Deficiency of mass and energy binding atomic
nuclei. Aston curve, Possibilities of obtaining internuclear

energy by splitting heavy nuclei and by merging light nucleil,

Energy equivalents of one kilogram:e of U-235, Energy released

in thermonuclear processes.

5.Structure of atomic nuclei. Nucleus drop model. Nuclear

states. Nature of correlation between nucleons. Energy levels of
nuclei. Stable and unstable nuclei, Stationary and excited sta-

tes of atomic nuclei. The system of atomic nuclei.
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PART II,

Radioactivity,

1.Nature of radiocesctivity. Becquerel's discovery. The work

of Pierre and Marie Curie. Types of nuclear transformation.
TRadiation following the transformation of atomic nucleis alpha-
rays, beta-and gamme-~rays; Their nature, properties, charge,

mass, penetrating capacity.

2.Alpha-disintegration. Spectra of alpha particles energy.

Correlation between alpha-particle energy and the period of
half-disintegration. Velocity” of particles.
-1
3.Beta-disintegration. Electrons and positrons 1 B+ and

4+
B8 +=i. Beta-spectra. Maximum and medium energy of the 8-spact-

rum. Neutrino. Beta.disintegration and transformation of nucs

leons in ay nucleus.

Complex B-spectra. Energy, period of half-decay, velocitiye
of B-particles. Mass in the state of rest. Interdependence of
mass and velocity. Electron absorption (E~absorption). Roentgen
radiation followed by E-absorption.

4.'x-radiggion, X-Spectra. Quantum nature of gamma-radi-

ation, Eﬁergy of x-quanta. Hard and mild y-radiation. Elec~

trons of inner conversion, their energies. Isomery of atomic

nucleli.

5,8hift rule. Schemes of disintegration.
6.Spontaneous fiseion of atomic nuclei. Emission of neut-

rons by atomic nuclgi,
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Lo
7.Generel rmdws of radioactive disintegration.

Equation of radiocactive disintegration. The constént of

| disintegration. The average length of 1life of radioactive

; - nueclei. Pericd of half-decdy. Rate of decay. Curve of decay.
Correction of decay. Absolute and relative activity>of radio-
active samples. Specific activity. Units of activity. Curie
unit. Rubherford wnit. Correlation between activity in curies
and the quantity of pure radioisotopes in grammes.

: ' 8, Naturally redioactiveg elements,

Redioactive chains: U-Raj Th-ACU. Shift rule. Paternal
and filial nucleads. Radicactive balance in radioactive fami-
l1ies. Distribution of neturally radiocactive elements in
natures in atmosphere, soil, water. plants, animal organisms.
. Naturally radioactive isotopes of light elements, Short-lived
’ﬁ% : and long-lived isotopes. fﬁi;
9,Artirficially radioactive isotopes and methods of

their production. Nuclear reactions.

Rutherford's experiment. Intermediate nucleus. Nuclear
reactions effected by chaiged particles, Nuclear reactions
effected by neutrons. Photo-nuclear reactions. Registrationg
of nuclear reactions. Spontaneous nuciear reactions in nature.
Discovery of‘artificial radioactivity by Frederic Joliot-

Curie and Irene Joliot—duriei. Ways of production of artificie-
11y radioactive isotopess chain reaction of splitting U=-235
or PU-239, accelerators pf charged particles. Cyclotron.

Synchrocyclotron. Proton synchrotoon,.
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1 - PART III,

aLdeom
Interpdey of Nuclear Radiation and Substance,

1. Phencmena ocurring when nuclear radiation penetrates
through substence, Initial processess ionization and excita-
tion of atoms, birth of pairs, nuclear reactlons. Secondary
processes: luminescense, heat effect, radiatioﬂ and chemical

 reactions.

! 2.% —particles. Interptey of X-particles with substancse.

3 Ionization anc excitation ceused by X =particles., Maximum run
of X -particles in the air, in water and in live tissues.
Penetration of substance by other ions.
? 3. B-—particles, Penetration of substance by B-particles,
§ Processes of loss of energy., Ionization, excitation hindering
radiation. Absorption and dispersion of B~particles. Thickness
of half-absorption. Coefficient of absorption (mass and linear). _ f¢i;
Maximum run of B-particles in substance. Correlation between
maximum energy of B-spectrum and maximum run of B-particles.
Absorption curves of B-rgdiation. Properties of positron
radiation. Radiation of annihilation.

4. Y-radiation and Roentgen ragxs.

Their interpisy with substance. Compton's dispersion,
photo-effect, birth of pairs. The law of weakening of radi-
ation. Penetration of reradiation through thick layers of
substance,

5.Neutrons, Peculiarity of 1nter;¥ag of neutrons with sub-
stance. Dependence of the character of the 1nterp&ey on the
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energy of neutrons. Elastic and non-~elastic dispersion of neut-
rons. Radiation absorption and other nuclear reactions. Effec-

tive neutron cross-section of atomic nuclei.,MMthods of produc-

tion of neutrons. Retardation of neutrons; penetration of neut-

rons through various media.

6. Cosmic radiation. Nature of coemic radiation. Energy of

cosmic radiation. Composition of cosmic radiation; mild and

R BT

herd components. Intensity of cosmic radiation at sh$ sea level

and at various altitudem. Penetrating capacity of different
d&‘—i—rn

components of cosmic radiation. Interplsy of cosmic particles

with substance.

7. Properties of elementary particles: electron, positron,

photon, neutroh, proton, anti-neutron, anti;proton, M2 meson,
\% j a2 meson, hyperons, K-meson, neutrino, anti-neutrino, neutral /C:

mesons.
PART IV,

Methods of Dedecting and Measiring Nuclear Radiation.

1. Instruments for registration of nuclear particles.

Ionization chamber. Gas counters of particles; proportion
counter and Geiger-Miller counter., Self-cancelling meters.
Theory of discharge in the Geiger-Milller counter. Characteris-
tice of the counter. Plateau. Bfficiency of the counter. Work-

_ : ' Backyuund (POW)
ing and dead period of the counter. Pisena. Lenght of 1life of
the counter. Indicators for ¥, B andé B/-radiation. Neutron
meters. Indicators for radiocaciivity of gases and liquids;

Jéalogen indicators.

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7



Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7

-7 -

2. Scintillation meters. Principles of scintillation meter-

ing. Solid and 1liquid sciﬁ&llators and their properties. Phot-
multipliers.

3, Wilson chambers. Methods of thick-~film photoemulsions.

8
4. Methods of measuring radioactivity. Relative measurement

of radioactivity, factors bearing on measurment: efficieny

of the indicator, geometrical condition of measurements, absor-
ption and dispersion of the radiaetion in the opening (or on
the wall) of the indicator and in the air, self absorption,
back-dispersion. Correction for the dead period of the indiea,
tor. Correction for the$;gggzdbf the counter, Preparation of

samples for measuring.

5. Absolute meamirements of activity. Radioactive standards

definition of absolute activity of alpha and beta radiation
source by the "upright" indicator. 4T indicator. Methods of
B Y Coincidence.

6. Measurements of very small activity. "Open window" indi-
cator. -

7. Registration of neutrons and measurment of neutron
current,

8., Statistics of radioactivity measurements.

e el e ettt et

Statistical character of radioactive disintegrétion. Poisson's

distribution, Standard deviation Hauss's diatribhtion. General

scocuracy of measurements. Optimum conditions of measurements,
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PART V.

Stable Isotopes,
1. Methods of separation of stable isotopes. Rate of concen-

tration. Mass-spectrum metering and other methods of determi-

ning isotopegd composition of elements. Methods of using stable

N isotopes in biology and agricultural research.

| 2. Mass spectrometér.

B 3, Use of elements with changed isotope composition as "tagged
‘ atoms". Stable isotopes and radioactive isotope marking. Proper-
ties of isotopes of some elements essential for plants and live

organisms; correct choice of method of marking.

PART VI,
? Dose Metering of Ionizing Radiation.

% ; 1. Dose of irradiation - rate of absorbed energy of radia=
7 tion. Dose unitss roentgen, physical equivalent of roentgen, rad.
: 2. Rate of physical dose, Units of rete., Estimation of dose
rate for 3'-radiation source., Geamma - constant for radium and
J other \(-radioactive igotopes. Activity of gaemma radiation

gource conveyed in milligrams - equivalents of radium.
; 3, External and internal irradiation. Absorption of radie-
tion in tissues, Average and local dose, Biological effect of
radiation. Peculiarity of the effect X -, B- and { _radiation
activity and of neutrons on live organism in cass of external

and internal radiation. Sensibility of organism to radiation.

1)
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Relative biological effectiveness (RBE). Biological equivalent
of roentgen. Acute and chronic forms of radiation sickness.
4, Maximum sdmissible doges and dose rates of , B-,

and X'?radiation and of the neutrons. Lethal dose. Individual

dosimetry.

5, Maximum admissible concentration of radioactive isotopes
in the organism. Rate of maximum adm! ssible radioactive con-
tamination of the air, water, clothes, hands and vorking place,

6. Protection from radioactive radiation. Time and distance

factors.‘Protective'shieldé. Instences of calculation of pro-
teotion for various cases of external a’nradiation. Coefficlent
‘E of reserve. Protection from 0(-, g8-, and neutron radiation.
i 7. Dose metering instruments.
PART VII,
»%% ; 1. Nuclear reactions with heavy elements. Fission of heavy
nuclel. Chain reaction. Nuclear reactors (piles). Production
of transuranium elements.
i » 2, Radioactive isotopes, produced by the fission of heavy
nuclei, Short-lived and long-lived products of fission. Output .
of various products of fission. Change of activity of the mix-
‘$ure of fission products in course of time.
3. Thermo-nuclear reactlon. Prospects of peaceful use of
thermo_nuclear energy.
4. Atomic and thermo~nuclear explosion. Phenomena occuring

during the explosion. Cheracter and rate of contaminating effect.

Formation of radioactive substances with atomic and tnermo-
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nuclear explosion. Properties of the substances regarding con-

ditions of the explosion. Methods of detection.

5. The Soviet Union's policy of prohibition of production

and tests of atomic and thermo-nuclear wesaspon.
BART VIII,

Use of Isotopes in Agronomical and Biological Research,

1. Stalble and radioactive isotopes of chemical elements in

;1ve orgenism and soils. Characteristics of isotoped composi-
tion of such elements. "Tagged atom" method.

2, Use of isotopes in tests of nutrition and metabolism of
plants. Photo-synthesis. Entrance and progression of mineral
_ -substances in plents. Nutrition of plani through its overground parts.
) : 3. Production of "tagged# fertilizers. Methods of field
% and vegetation experiments with "tagged" fertilizers. Determi- f(:_
nation of the guantity of the nutrition element assimilated
by the plant from the fertilizer and soil.

4, The study of the process of metabolism in soil with the
help of isotopes. Determination of absorption movement of fer-
tilizers in the soil.

' 5, Biological effect of radioactive radiation. Sensibility

of organisms to radioisitope activity under various conditions,
The effect of the age and nutrition on plants, Stimulating and
injuring doses of ioniiing radiation. Determination of the
rate of specific activity and doses of radioactive preparation

introduced into a plant taking into account the ¥iological

.AQ
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effect of radiation, Radiation biological effect, Radiobiology,

6. Localization of radioactive substance in organiem.

Biological effect of neutrons,

PART IX,

Principles of Radicchemistrz.

l. The place of radiochemistry in the development of nuc-
lear energetics. Radiochemistry as a chemistry of ultra-diluted
system,

2. Methods of concqntration of radioactive isotopes, Speci-
fic activity; the bearer and coefficient of the concentration.
Methods of co-precipitation. Quantitive characteristice of dige
tribution of microelement in the precipitation and solution,
V.G.Khlopin's works.

' Extraction methods and Bertlau-Nernst law.

3. Absorption of radicactive isotopes from solutions.
ion exchange and fields of its application.

4. The medthod of radioactive indicators. Synthesis of
"tagged" compounds., Isotope exchange., Analytical use of radio-
active isotopes. Isotope dilution, Analysis of the composition
of the chemical compounds with the help of isotopes,

PART X.

Principles of Radioantographx.

l. Principles of the methods and fields of application of
the radioantography.,

\\
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2. Macro-~ and micro-radioagtography. The use of the quan-

titative and qualitative determination,
3. Types of emulsions. Expositions. Characteristics and
analysis of imprints.
4. Preparation micro- and macro—raioagtography.
5+ New method of radioaﬁtography of leaf prints on the
i filter paper,
6. Use of radioaitography when working with various radio-

active isotopes.

PART XI,

Principles of Chromatography and Radiochromatographx,

1. Chromatography and radiochromatography in biology.

e

2, Theory of dynamics of adsorption and chromatography. f4i~
Basic law of chromatography,
.3. Molecular chromatography: adsorption chromatography,
distribution chromatography and precipitation chromatography.
4. Polar (ion) chromatography: ion exchange chromatography,

<

precipitation chromatography,

5+ Homeopolar (co=valent) chromatography.

6o Chromatography processes: obtaining initial chromatog~
ramme; flushing through, displacing, intercalation,

i Te Methods of column and paper chromatcgraphy.

8. Radiochromatography.

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7



Sanitized Qopy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7
’,.,V-‘,.ﬁ' - 13 - .

A

PART XII,

Safety Arrangements of Handling Radioactive Isotopes.

1, Peculiarities of work with radioactive isotopes.
2. Effect of radioation on human organism, Ionization and
excitation of the molecules irradiated tissues, Direct action
and secondary processesy effect of alpha~-, beta-, gamma=-radia-
tion and of neutrons with external and internal radiation.
3. General and local symptoms of radiation effect on orga-
nism., Ways ol entrance, spreading and displacing radioactive
substances from organism,
4, Protection measures when handling 0‘-, -, Y radiators‘
and neutron radiation source. Peculiarities of protection,
: ywhen handling gaseous radiocactive substances., Remote indication
: instruments., f4iL
’5% ; 5. Work with unshielded radiocactive solution and prepara~ f
; tions, Rate of maximum admissible radiocactive contamination of
air, water, clothes, hands and of working place. Methods of

removal of contahinated substances,

PART XIII,

Bagic Principles of Installation of Radioisotopegd Studies
Laboratory. :

1. Arrangement and equipment of laboratory with regard to
the rate of activity of radioisitopes.

2. Principal requirements for ventilation, water supply
system, sewerage system, wiring, etc,

3. Transportation and storage of radioilsotopes. Removal of
radioactive waste materials. Washing phials, cleaning rooms and

dose metering service,

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7



3

. )’
Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7

-~ Joaroporas opxexa JleguHa C6NBOKOX@3ARCTREHHAA BRANSEMA
; s uuery K,A,ITunupasesa

Daxxonsoronsas sadopazopys

;
* o ._ngo:zgrgrgg |

E : - M0 Kypoy SATOMHAR TEXHUKA B CENBCKOM XO3iiCTBE®

J IBYXMEOAURHO XYPCH TPK Dan¥o-
' ®30T0NHON KAGOPATOPKN XAA cle-

LKaAKGTLOB 0OABOKOr0 X03A#CTEAE,

Al AN L S ARy e

¥

H

i

b

y

§

Mogxsa, 1959 I,
4
\
- ——— o - -
o
| — /_4 :\‘
AN

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7



Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7
OBBICHUTENBHASL 3AIMICKA '

' B RactoAmee Bpema eme HOT YCTAHOBUBMOTOCH ¥ OGMENPUHATOrO
'~»‘ KPaTKOI'0 Ha3BaHUA TOMY Hanpasielyuo Hayxy u reﬁnmxu, KOTOpOE CBA=

- 38110 ¢ NpUMEHeHMEM aTOMHOR BHEDPTMI B IMUDHHX LeAAX, ATOMHAR HJHEpP=
reTHra, NDIlieHENNHe IIBOTONOB ¥ ANEDHHX UBNYWeHM}t, NPUMEHEHME OK=-
CIIeDIUMEHTANbHHX METOYOB aTOMHOR (QUSMKM M XMLMI WN30TONOB - BC6 3T
BJAL{HO CBABAHHHE OTDACAN COBDEMEHHON HAYKU U TeXHMKHK LIOXKO YyC-
JIOBIIO Ha3BATh KPATKMII TEPLMHOM “aTOMHAR TeXHuxa",

liupoxoe BHETPeHUEe &TOMHOR TEXHMKM B CEAbCKOE XO3ANCTBO MNO=
CIa&BUI0 H& OuePexb XKA BONMpOC 00 OpraMul3auul n1aHoMepHOY noxro-
TOB(M BHCOKOKBAAMOUIUPOBAHHKX cneguanicIToB, BAAKERUNX Me TONaly

'y

BTOLHO}t 1eXUMKY ¥ yuebuUX €6 HMCNGIL30BATH B CEABLCKOM XO3AHCTBE.
T pA3E32Kaf CeNBCKOX03AUCTEEHRHAA axaleMyud Ouaa NepBylM
yqegnmm W HAVUdHMM yupemnew:ueM b Hamell cTpake, rre snepsue (I945
roX) SapuoAMivch DPaGOoTH N0 NPUMEHEHHD M30TONOB B CENLCKOM XO3Ale .
CTBE, B nmocnennue roid axaueiui, 0asupynsch YXe Ha MHOTOJETHEM .
onuTe cunoeli paGoTH B PTOM HALDEBIEGHMM, OCYWECTBIANE HA DAXE Kajexp !
B B pane aadicpatopuit (Rageins arpoxsiuui, kadeipa (OU3NMOJOTHE Dacw
LI TeHid, K2Henpa GUBNOMOTHUE KHBOTHHA dmoémamwecmaﬂ JagopaTopua u
1 %8CORATONYA JCKYCCYBEKUEOTO KAMMATA) B BilHSOMUYECKO} QODME 00yuS=
i HUE CO3E:ICKUX ¥ MHOCTPAHHMX CHELNENWCTOB METOXOM NpUMEHEHUA U30-
TONOB I MBJNYUEHUR B CEJALCKOM X03dilcTBE,

C roHua I957 roza noxroToBka CnenUanucTOB MO paccuaTpusaeMol
OneuMasbHOCTH ‘0CYI(eCTBIACTCA BO BHOBL CO3NAHHON XODOMO 0GOPYHO=
BANNC DaXKOMB0TONHON najoparopiy exaneuuu., Ceftuac nepes patilo=-
M30T0NUCH Na00opaTOpMelt CTOMT Banaya OPrauu30B8arTh MNJEHOMEPHYK
i NOJTOTOBKY CHELNANUCTOB MO &TOUHON TEXHUKE LN COJABCKOI0 X03at=
§ L CTB&,

3 ' B npouecce passuTUA B AKANGMUU YUEOHO-METOXMUYECKOR PadoTH :
¥ fam

O

g

b g e

, i N0 XAHHOK CNeUNalbHOCTH MPOUCXOXMT NOCTENEHN0e COBEpWEHCTBOBA~=
N J HUO YYeGHOTO npoiecca No (OpuMe M N0 COXepXaHun, OCHOBHOM (ODMOMR
‘ 00yueHua no cnenguaabHOCTH ATOMHOR TEXHUKM B CENbCKOM XO38iAcTpe

ABANDTCA RBYXMECAWIIH® KYDPCH., PaxuoM30TONHAA N&60PaTOPHA B OCHOBw
HOM JOKORUMIE METOXMYECKYD Pas3pacoTky ofmelt wacTu kypca ® npo-
AoXi.eT paspadaTHBarh Haudonee TPYIHYW CNOUMANBHYD UACTH KYPCa,

laknyp nporpeuMy creiyer DAcCMAaTDMBATL K&Kk OueDPELHON Ba~
PHANT BPEMEHHOR MpoTrpaMuH JBYXMECAUHHX KyDPCOB, CTadurusauns
9TOHl NMpOrpaMMi eme He 3aKOHyena, Ho ywe ceiuac OTUeTAMBO BUIEH
' TOT O0TOM 3HAHUE, KOTODHR HEOOXOXHM JINA CMNEIMANND I0B, - COOUPANHUXe
ggﬂpadgrars B 00/lacTH NPUMOHEHMA ATOMHON TEXHMKN B COALCKOM XO=
CTBO, ‘

[Ipit CO3NAHKKM DAXMOU3OTONHON NAGOPATODHM K ODrAHM3AIXA KYDCOB
OuN MCTIONL30BAH ONHT 5 3HAHUA YYGHHX BKANGMUM K JPYTHX yueSHHX
X RayyHHX yupexnexuif, -

i Iipu coorannenuu gansoft M POrpaMMH BCROAB30BAHH CTADHE NDOT=

¢ PaMiMH, B COCTaBTeNMIl KOTODHX NDMHIMANK YYaCTHe MHOTNEe YUeHHE

: &L S, LCROT 3038 10N JAMMN XadeXPH GHOOUIMKH, GHOIOTO=-N10Y=

! BSHAOTO éasyﬂbrera I'Y, MCHOTE3034H NPOCNEKT NOXTOTABANBAEMOTO
BACIM yyednoro zocoduit mo NIPUMOHOHKUD K30TONOB U M3AYYenKH# B

"CeNLCKOM X0B8AiCTBE, ' L

B T s RPN

o B R e A
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. Paxio30TONHAR AaG0D !
; | 8TODHA DACCWAET IAHHYD NPOTDAMKY ¢ LeALD
MOIYHTH SBMEAKHA, COBETH M MPELNONEHNA, KACADLHOGA KAK SaMHOR Npom

o
ﬁi\v”’(m:
- ’ﬁ;kh1 gggﬁggiogax % 0prafusannorEx BONPOCOB, CBABAHHUX C MOXIOTOBKO# Che=
. ¢ nengg QTOMHOR TEXHMK® LNA CeABCKOTO X03AltcTBE,
sem o KEED0% 10 aciiol coty o Ta0sos L Sontctosesniorgnuuy yuor-
2 e CTA PaluOU30T 1
pocutr npucuiaT, SA4BKK MO NMpUIaraemol gogme. oriad aacopazopua
Moo ﬁ-gop CCTIOHREHIMD NPOCYUM &1 DeCcOBATE:
y LUMHDABEBCKUH NPOE3K, 6. Panuou3oTONHAN nagoparopua TCAA,
BAIABEKA
He
Ha NOATOTOBKY CNOLMANNCTOB MO ATOMHOR TOXHUKE § CeMbCKOM X03HHCTBE
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ODUAT YACTD

Paszen T, Ocnomm arouofl OMAMKL

Onngxenuc 4TOUNON BHEDIHeN M UCTONLIOBAHKE €0 B MUDHHX LeNdX
« BéJuvalimec sgpocpanine vejosevecrsa, NoauTHra KINCC u CobeTCKOro
NPABUTENBCTBA B 0CAACTH MUPHOTO MCNONL30BAKKA ATOMHQH SHEDIUM,
Lope0a cOBETCKROTO HADOXA U APYPHUX MUDOANGUBHX Hapoyxos 3a 3zanpéige~
gggonggggggxcrna, HenuTaRul ¥ ¥CNOALIOBAHMA APOMHOIO M TCPLOANED=

E 3 [ B

IIyTy upuuoHenus RBOTONOB H ANODPHHX H3yueHH B HayEe M TEY-
HUKC , HeTOxR H3QTONHUX MHAUKATODPOB (MCYEHHX ATOMOB), BOBI0LEHOCTH H
3naueiye MerTona, LeToay Henoan3opaHna paxuoaxrunuui UB0TO;I0B B
KQUECTBC HUCTOYHMKOD uanyuenun, :

TIpHMEHEHI0 MB0TOHOD U ARGPHHX UBAYYCHH i I, B
 CeALCROM XOBAHCTRE,: . ASPHX UOYCHHR B GHOAOTIMy MOTHAMAO

CIpoeie _arTonmo JXDO_u% BNOKTPOHHAR] 000JNOYKA aToMa, Pajsmepu
anep grﬁhoi: Uﬁﬁfeﬁaru Lopa, Teopua aToms BOJODPORA, KBAHTOBO=
MeXanuyeckas TeQPUA unoroaﬁenrpouuoro a20li6, CTPOGHNE BJGKTDORILX
gggnoqex. lleproxuyeqran CHCTONE XUMUYEOKUX BM3MEHTOB [ JH,MoHxesio~

Aroiunoe g IN0THOQTL ANGDHOrQ BeuecTsa, [IPOTONHO-HE}TPOH~
naf HOXenL A 4 AOHH = NPOTOHW ¥ HONTPOHW, MX CcBOjcTBa. IloiA-
THC O _ANEDHHX cHAaX, 11accoBoe uucao, 3mpanonod uucnao (wicho liennese
} reona), Hooronu, u300api) K30TOHH, flacca anep, ATOMHAR exMHula
! MACCH o EXUNHLUN OHOPLRY B ATOLHOW QUBIKG, 38KOH BIAMMOCBAZK Maccu
N 1l D6 DI Onumrqnaa* NOOBKT MACCH W IHEDPrUR CBADH ATOMILX AXED.

g Kpupul AcTOHE, [iDaHPOBOWMOXANINOCKAA HOXOMb AXDE, 9./8DPrOTHYOCKHUC
ypoBH) AxeDp, LenejbHaf HOXeaAb AlLpa,

lisotony, FoTecTBeHHu K30 TOMHME COCTEN XUMMYECKMX ONEMEHTOB,

Atogxue peca sjeuenToB, CTGIHNBHNAG ¥ PAXUOGKTHBHHE W30TONH, Tale
AuNE M307TONOB, ycroﬁuuﬁocrb !l PacnpacTPANORIOCTH aToMIUX AKep,

{

i

§ ‘ . DenuoaxINBHOCTSH
b durenne DanNOaK THBHOO T, Orxpurne Bexxepens, Pacoru II, u
{

i

!

H

LJlopk, PannoarTusHuit pacn WNaayvenus npx KO&K THBHOIK pacrnaxe
. aJIL(")&-,(ie'Ia-, Talli0w llgtm'a'!“ y p pM p w; ¥
CraTnCTHYEOKNH 2AKOH DARHOAKTHBHOTO Dacnaxa, [loCTOAHHAA pace
33%2. llepuox nonypaonaga, EXMMMUN PagiO@xTHBHOCTH: KOPK Ii pescp-
X ‘rh O .
, Lerecrponiias patuoaKTUBHOCTE, CCMONHCTBA 00TECTROHHO=DAKIO~
QK TMBHHX I30TONOB, COXPalEHMC MACCOBOTO ¥ JApAXOBOTO ulcen npu
! ParTHO&K THBHKX npeﬁpameunsx, PaxuoaK THDI0® PABHOBECHE, . Pacnpg-
; CTPAIICHHOCTH @0TCOTDCIIO~DLNUOBKTHBHHX BAGMGHTOD B NPUPONE, (o=
; - AepaRIMe UX B aTMOC(epe, NOYBAX, POXAX, PACTEHHAX M XUDOTHUX,

: ECTGCTBQHHO-D&AHO&KTKBHHG HB0TONH Jerk¥X M CPeNiiiX BACHCHTOB,

g ' Cnoxrannoe Xejenue TARGNNX RLE]
% dxepune i OCTBEHHAR DARMOAKTUBHOCTL, OnuT Pesep-

Qopra, UTKPHTNE H H0D, UTRPHTYO WCKYCCTIBCHIION pPaNLIi0aKTIidItOCT
0.0t I, Konno=Kpi, OTKDHTHE DPOBKIMY LCJE HUA nneg. enian peuuuun‘
ReJena, HOTOZM OCYMECTBAEHMA ANGDHMX peaxuliii, YCKODHTeAM sapi-

o - ) 7”?:
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ROHIUX YACTHI = HMHSHHHG YCKODUTENH, UUKAOTDOHH, GETATPOHH. fTCp=
HuC peaxTopl (KOTAN)s 0630D THIOB ANEPHHX peaxuuit, ECTECTBEHKHE
anepiue peakuuy, loayyeHue TPRHCYPRHOBHX BAEMEHTOD,

e pHHe YSAYYEHUR M UX ¢BOMCTRG

Alipoa~nyyy, Teopua anpQa~pacnana. 3axoH Telirepa~Horrona,

CHOLTIU anuda-uacTii. BaauMoneitcTnue anb0a~yacTuL ¢ BEMCCTBOM,
Mouuanua 1 3036 yENenue, BHBHBAECLOO anboa-yac TinaMy. lpoter anndad
YaCTH] B DABAUYHUX opexéx.

Berg-nxq%. Toopua dera-pacnata, BeTa~gnexIph. JAEKTPOHINI u,
KO3UTPOFRH Ta-pacnag. HettTpuno. Juarpauma CapizenTa, [IpoXoxyo=-
Rie duTu=nyych uycpes BewecTso, JOHM3aLMUA BOBOYX(EHMB, TODPMORH 0L
" yuenue, Paccegiue ¢oTa~yacTHI, npm6nuﬁenuaﬂ QopMyna morromensd
GuTu=iyyolt, JIMHOUENK % Maccopuit KOQOQUUMEHTH noriomennda, Toamuna
NOX0UIHOTY NOTAOMGHMA, Mak cumaNbHNA NMPOGEr Ga8Ta=iyueii B DEUECTBC,
CHUACHKROCTD MUKCUMBJBHOTO NPOGEra GeTa~Ayuo!t 0T MaKCUMANBHOM OHO D=
Pali O+, TawcnokTpa, KPUBHE NOTAOMOHUA CETa=Ayueit,.

Nosurpokini GeTa=paonag M amHUrMIALNR NO3UTPOHOB,

PGBII:GH')BOK&G Ayuy 1 reaMmaw-nvuy, IlonyyeHMe PEHTTOHOBCKUX

Ayuelis BODIIXIOBOHM® raMva~AyYelt NpPU GCTECTBEHHHX M HCKYCC TBEHHUX
ARODHID. OpGUDAMeHKAX, Jakoll NOTNONEHUA raMua=-AYUYCH BEmMCCTDOM, Il
HOVHUK R MACQODHN KOSQOMUMENTH NOTIOLEHUA raMva-nyycits Tormuua
NOLONEHIIOTO NOTNQUeNyud, BaauuoneficTeue ramma=iayuclt ¢ DENOCTHOM
VOTODO(OKT, KOMNTON-OB(OeKT, 00PasoBamHie Nap,

JABJCHIO B OHNe}t xousepcuu,. KOHBEDCHOHHHG 3JCKPPOIL,
Koad¥) ' e BEDPCIL.,

; K=3axmar, Ilpupona &snenus Kesaxsaza, Hsnyyenug, o6pasyomuecs
npr K=SaXsaTe, ot

;é% i JOMEDINE NCPOXOXH, MeTACTACMABHNE COCTOAHMAE QTOLNNX AXOD.
3 Hsouepud a omhﬁi“gibpﬁ uny M30MEDHHX NepexoxoB, HanyucHus npy
maomognux nepexoxaX,
030D CXeM DaxMOeKTUBHNX NpeBpamexuft.

HeiTponu, BaaumoneiicTaye HEHTDOHOD ¢ BEMECTBOM. LEXJACHHHE ¥
ducrnﬂ€"£eﬁr§onu. YApyroe ¥ Heynpyroe CTOXKHOBEHN® HeHTPOHOB 0
Axpeide PuBOHaHCHUK 3axpar HONTPOHOB. J((OCKTUBHUE HCIiTPOUHUC COw=
NOHNA STOMHUX AXeD. [IPOXORREeHME HeHTPOHOD YCPC3 DAaSAMUYHLC CPOXU.

Kocuuueckue ayy IIpiipozia xocuuuecKkux nyuei, COCTUB M 3HED=~
U KOCUHAUECRUR nyueH. JIHTeHCUBHOCTHL KOCMMYECKHX Jyveil HA Dasnux
mipOIaX M BHCOTGX. Bapualull BO BDPEMEHY MHTOHCUBHOCTH KOCMMYGCKMY
Ayucd, HOBNE RaHHHG O KOCMMYecCKOll paguanun,

} 16 _CBOXeNURA O CBOICTBAX HIOMEHTADHHX YaCT [Ipodaena

SMOMCHTAPIHX vaoTHL, TadaKua DA6MCHTADHHX YGCTHMN M HX CDOMCTU,
llousTie 0C uHTUNACTHUAEX,

' v A!OMBB.& SHepre THKa

- IyTH NOAYUeHUA aTOMHOM SHEPTRH. HenonL30BaHNE DEAKLHN KCAO=-
: BUA TAXONUX 16D It CMHTEDA NOTKUX AX6D. ATOMHHE O/8KTPOCTAKIHI:,
s TODMOIXODHHG YOTAHOBKU, ATOMHHA M TePMOANEDHEI B3PUB, JABAOHUA

} MDOUGAORAWHG NDK BIDHBE X MOCNE BIPWBA. COCTAD M CBOKCTEA Paxfo-
e UKTUBINX 3arpaASHeHMA aIMOCHEDH ¥ BCMAN. :

TR S R 20w

o B s R
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T = CradunpHye K30TONH

CrnocoGH pasfesieHua CTACMILHHX UI0TONOB Crene:

' Xb O0OTameHna.
Hecc - CMOKTPOMOTPUA M JDyrue MeTOXH OnpereneHud K30TOMHOI'0 COCTA=
Ba DJAEMEUTOB, J30TOMHH} aHaIX3 BOXH HA cOXepIalliie neicepua,

Pasgen [, PAILMOMETPHA

e TOTH ofHapyReHus U u3Me peHUA AJC PHHX uangqenmﬁ, Houunsa=

UOKHHE, CUMHTWLAAIMONNNE, (OTOTPAOINUECKNS M@TONH DerucTpalmi 3=
ayuenuit uX kpaTkad xapexte pucTika.

raaopaagngﬂue cue TUMKM vacTui, [PUALUIH pacoTH rasepas’paniLX

OuOTYMKOB MOHMBNDYDUUX 4aCTill. [IponopUKHOHAJbHHE CYeTUMKM ¥ cueT-
yyxy leftrepa-Moaiiepe. Hecauoracauuecs #-camoracfmueca CueTulikil,
Teopua pa3pata B cueTunke lefirepa-Monaepa, CyeTHAA XapaKTepHCTUKE.,
{inaTo. DHOOD pasGOuero HanpARCHU:. JOOeK TUBHOCTD CueTuuKa H 900eK=
TuBlIOCTL cueTa, l{eprsoe BpeMd cueTyliKa, “O0H, CBOK ®HUBHU CUeTUliKa.
CueTuury 14 aippa-, dera- K raxo-~yusnyuenut, CueTUNRY HeliTPOHOB,
TanoreHnue cueTUUKH. PaunoHaNbHuit BHOGOD CUBTUIMKA.

Cue THHE yCTaHOBLY XAf 13MePEHNUA DALUOaK THBHOCTH npy 1oMOuu

CUeTUUKOB UACTU. PanuoMeT) TUna [-2. BunpAluTeldb, YCHINTENb, Nepe=

gyeTHoe YCTDOHCTBO, 5Ji6K T POME XaHUUE CKII CUETUUK + a3pemapmad Cclnos

C00HOCTH YCTAHOBKM, llpanund pacorTH co cuetHOlt yCTAHOBKOR Tuna b~
@UGNNABHOCTH YCTEHOBKU [-2, Lpyrue TUNH painoneTpos: ¢=-10000
woioic"), DK=3, HMA-I % XD

Cr THANANOIHEE CYSTUMRU, Hpruuun CLUUHTUNAUKOHHOTO cueTa.

;%% Tpeprue U EUILKUC CUMHTHANATODH B KX cBONCTBA, GOTOYMHOZRUTE N’
Ycranonka RaA CHUHTUIALUOKHOTO cueTa, lpeuMyuecrsad X HEeXOCTaTKU
QHHHTMRH&HMOHHOFO METOLEG o

Ipyrue MeTOLH perucIpannmn K3AYyueHUR

Kauepa Bunbconta. IysHPbROBAA xamepa. CueTuik YepeukoBas e~
70X TOACTOCHOHHHX QOTOIMYABCHH

n
repa-THaicpa, OTHOCUTEIBHHS M3LEDPeHU AR THBIOCTH, CAKTODH, BJIIAN«
e Wo PesyAbIaTH MOMEPeHMA: OQOOKTIBHOCTD cueTUNKA, IEOMETDH-
yecKHe ycnon?a uauepeHug, NOrAOMeHUe 1 pacceaHue ualiyueiid b pO3-
avxe 1 oxue (WIu creﬂxeg CYeTUNKE, CAMOMOTIOUeHue, 0UpaTHOC Pac~
ceauin, yieT MOMpaBKK Ha MeDTBOe fpeus cueTuMKa. fonpanke, yuMTH-
Sehlan 0N CUGTUMKE, LIPUTOTOBAEHNHE 0GPA3LOB INA K3MEDEHHA,

MeToxi NOBHOEHUA 50O K THBHOC TH cyeTa, - Hsuepenug 0Co=
60 MaTHX QKIMBHOCICHe HPOTOUNHE CUETUHKM C 2 - TEeOolic TPl ,
AGCONOTHHE MaMepenus 8xTHUBHOCTI, PanM0aKTHBRHE CTBHNADTH.

ﬂ : Onpore:cune a6connTHOHR ax TUBHOCTH anbpa = U geta ~ uanyuareneit
! NP NONOMK TOPLOBOTO CueTUMKa C OMKCHDOBaHHON reolieTplielie 4 =
: cyeTunK. MeTox Oera~-rauns coBnaxenuit. .

i CTaTHCTHYBCRE 2TOB M3MEDEHUS DANMOBKTUB=
! : HOCTW, ATHCTNYECKIAN X oD oo TSN OTO  DECITE 8 ULNU
H WOTEDs I, CTaHapTHOe OTKJIOHGHNC. O6mas TOYHOCTH MBMEDEHIIA, One

TiuiblHe YCHODBHA WU3MEDOIid.

il
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el ‘ “19uyeck e OCHOBH DPaTWOBBTOTDEOUH, OGOTOrPA(ONYECKOS XeiicTBHO

MOHUBMDYDIMX UBNYUEHUH, DUXOX MPOABNEHHNX ONYyNBCHOHHUX 3€PEeH B
SBBUCUIZOCTH OT MPUPOXH K SHEDPruit USTYUGHUA M OT COPTA (JOTOBUYNbe
GHU, 0TOTDAOUYECKAA XApPaK TePlCTHKA LWOTOBUYNbCHI, NPUHEHAGLHX B
DEBRMOABTOTDELMY, CAKTODH, ONpexenapumie paspemaymyn crnocoCHOCTh
p&nnoanrorpaonqecxoro na&dpaxgnma. eTOXL ONpeXeNeHHA DKCNOBYUUKI,
yBCTBUTENBHOC TS DanuoaBTOrpaAMUECKOI0 UETOTA N0 CPABHEHMD € Ipy=-
PILIK 1OTON&MK B PUCTOXUNIN, KOAMYECTBEHHOR K3lepenne pacnpenesio=
HUA DATHOBK THBHUX UHIMKATODOB MO NOYePHEHUD (OTOCHOR U METOXOM
Cae%0B0i pexnoamrorpadui,

LCTOMI NOXTOTOBKM GHONOTIUECKUX ooﬁggros I8 MecnexOoparyn
HX ¢ TOICIiLH PanyoaBs 10 rpEONYe cCKOTO METONE, HYHNA THCTOMOTHUeC~
KU UCTOR QNKCHDOBAHWR TKOHOH B EUIKUX QUKCOMETDAX M 00€3BOit{Baw

HHe B CnUMpTax, CHKCUPOBEHHE TKAHCH 3ali0pasHBaRNel N BHCYWUDBaHHME

D paxyyue., O6paGoTK& OpPranuaMon SaMOopanuBaHiel M 3KCNOHUPODAHME

NP HUBLHX TeMmepaTypax.

lievo., ! NONVYeHNA Mek]DO~ N M PODATI0BBTOIDANOR. KOHTaK THAR

parnoanrorpaguda, Herox HAHOCEHHO! XMIKO! SMYABLCHH, [/6TOX CHOMHOIO
caod. llonyyenue PannoapToOrpagos npi pagore ¢ palHHUM PenMO8K THDBHHe
. NH H30TONAIMK,

lIprenenne HQaBTOTPAOKN B ongrax ¢ _pacrenuauu, OcofeH=
HOCTH nphﬁeﬁﬁﬁﬁa£gggmﬁaafogpaoﬂh‘i. HTaX ¢ DacTCHuAN, llonyyexnue
MABKDO~ ¥ MHKDO-DAXN0ABTOrPAlOB ¢ PacTHTENbHLX 00BCKTOB, HOBUN lee

TOX DanKoaBIOTPAOUH OTMEYATKOB ANCTHED HA OUALTPOBANLHON Oyuare, :
lipuziutl 0030p XoCTucenust B mpuueHe N panxKuoanTOTpadui, féi.

PASEEN IV, OCHOBU PARIOMLIH

Boenenue, Ipexuer pammoxmimi, Lerony PanyoXmini, “HaueHKe
PARHOXHUISHH B DasBUTHI HAYKH M TeXHMKI,

KpaTkaa ueTopus passurug woxu.i, Padorw H, u II,Kopn
Comnu, " Xnonuna u 3p, Bagoru I, geﬁ.;onﬁo~ﬁmpn, Q8PMR U xﬁ. nd

HCKYCCTBCLHONY NPEeBPANEeHUl BA6HERTOD,
llupcnexkTuBN passurua PATHOXMIIMM

,_l‘guonu ACODIH XyUiyeckoh CRA3N X QIEOGEHQ ggmmgegxgu% coeny=-
QCHILL . OJICKYNADHAA ¥ XUMKYECRAR CBA3b, I1HOH HOJGKYJADHOR CBABI,

HIOLL XHINEeCKOH CBABK., THIM XUMUYECKUX COoeRMHEeRult,

Qcnopy (M BUKQ=-XIAUH H3070MOB, 3aKOHH pacnpexeneHus H30TO0NOD

Newn pusanunuin Gasaun (ypasreuna U30TePN DACNpPeReNCHUA), H30w
TOMHLA OGLOH, . HYECKAR HEHXOHTIUHOCTE M30TONOB OXHOTO K TOTO XO -
dasuenta, M30TONMHHE AOOEKTH B XUKHNOCKIX DeakuuAX, }30TOomHuM

- C0CTaD XMKMYECKHX SNGMEKTOB,

TloNyyeHNe patHoaxTHBHNYX U30TONOB. PARUMOXMMUA AXEDHUX DeaK-
uun.‘EET%&E'53Efgﬁaﬁﬁﬁ"iﬁiﬁﬁﬁﬁﬁﬁt'ﬁbnuenrpnponauna H OUMCTKM pa-
SIoR T PO, HSOTONOD: COOCERNEHNS' W axcODOLA, GAGKTDAKLNA,

ROy SROXILMY6CKOE BuEeNCNHE, UIBIOVENHS WIOTONOB B BULO pajio-
130 Tonug By XDOUATOTDAGKYOCKH MGTON, PARMOXAMUA TAABHARMIX pAio-
A H30TONOB, NPUMEHANWUXCA B GUOMOTHUGOKIX UCCIOROBAHUAXS (O0(OP~32,
: raopos=4, ‘cepa =35, Hox~I31, Ze1030-59. sayiucy =45, % Xpyrue,
f . fexoxu”onpdressuua phunoxminudcrodl wnonohy.

MeToxH cuuTesa MENEBNX coexuHenuit,

L

T S M,

LU s S

N
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~ - QIOTHNECKHE TCODMK XeHCTRIA MOHHOMDYL MX _UBNYueHuR Ha
~ ) ' RMBHO ODTAHNBMY <0¢ W HENpPAWOe ZellcTbie HOHHSHDYOUUX HaNyye=
- HAR H& Opraniisuy, 8BHCUMOCTH GHONOTHYECKOTO 300EKTE" 0T ROBH H3Ay=

P YeHua, lieticToue HITYUeHUN HA KJeTkM, Teopua mumeneit, Hapymenye
- Lo KJIeTounoro xesennus, Cneyudtyeck e MSMEHENNA OGlieHa Bemecrs, CIPyK=
R TYPHO-XMiKYyecr e HapymeHua, Eecrpyxunﬂ, TeHOAN3, GarTepuyuINoa
Rel.croue, OcoGernoctit DEaKUMK MHOTOKJE TOYHKX OpPrannsLioB, COOTHO=
DeIue MeCTHUX ¥ oGmux Pearuut, OCHOBHNO X030BHE S&KOHOUE PHOCTH
ZelicTsua uanyvenni H& MHOT'OK/@ TOYHHE OPrannsMu, 3aBliCHKOCTH 0T
G0CONDTHON BeMMYUHY ROSH M MOZHOCTH XOBM,

Tene Tuveoxue nocaexcreua
XelicTauA UOHUBUDYOWUX USAYUEHUR o OCHOBaNMe NPeReABLRO=JONYC THMUX
&03 ¢ TOuRM 3peHus PaxKaunonnoR rexeTury,

lyrauun nox xeitcraueyu WOHVMBHDYDUHX U3nyuennuit, DoauoxHoCTH
NPUMENCHIA HORUIUDYOUMX MATYVeRMH 3 BHBEREHUH HOBNX MOPOX EHBOTHHX
W HOBUX CODTOB COIBCKOX03ANETRERHNY pacTenui,

iQHH BHPYI

Ipunimisg O3UMe TPMII MOHKBY 3 Boux Méﬂ!‘lemﬂﬂ| Jo3sa 06ayvenus,

HomuocTy xoau, Exuunun xosu u uOmHOCTH X034, Pacuer :ounocrTy N0~

SH I8 TaluasusAyyarene « lPaina~nocroannag AAA DaxUA U RPYrux

TaLLL= DA\ HOBK THBHEX K30TONOB, CBA3L NOURY MOWHOCTBO (OUBHUECKOM

RO3H ¥ aKTUBHOCTED rauua—nanyqareneu, BHDaxeHHON B UNANUROPH ¥ |

MRAAUTpal ~JKBUBANOHTAX paxna, k
IipaTrue caexesus o OHOJIOPH‘{GOEOM Jeitc e H3JAyyenuit, X ,

UyBCTBUTORBHOC TS oprannaua x paxu uuoyaouy BO3NeNCcTBID, OTHO-
CHIGABHAA GHONOTHYeCKan HIOOKTHBHAC TH (OD3), LHONOTHYGCKUA DK Blfwe . \
4 |

BaAGHT peHTrexa, Ocodennoctu ReACTBHA anp)a=0era « Ral A~ HIAYYe~ .
auglg HB/iTDOHOD Ha opramusx Ccayvyae sHemHero u nn&rpexnoro odny=
YeRNA, : i

OZ 8N bHO~NO THUMNO XO3H X HONHOCTH %03 ANA 8Np(0~
g6 zam raliMa~HaTyuen H_HET QHOB, JeTairHad 2034, H:umfu(y-

13 VMG TDHA, |
SNONbHO=ON CLUIHe KOHUEeHT MU _PaIVOAKTHUBHKX H30TONOB

BRYTDH OPTaHHGHA, HODMH Ti 818 1EHO=ZONY0 THULY Eaguoaxrusxux Sar= :

PAOHGHUH" BOBRYXA, BoxN, OReXXH, DYXR i pacovelo uecra, ;

0 HOBK THBHNX H3AYYOHUR Gax Topu BpeueHK, pacerod-
HUA. JOUNTHHO SKDPERM, PHKEDH DACY6TAE 3ANMTH xNa PABIHUHHX KOHK DO Tw
HHX cayuaes 00ayvemus BHemyUN Tauua-H3NyYeHHely KOOOMLNEHT 3ana-
oa, Cucunouxa samuty or 8Ibya~ 'y OoTam U _HeHTDOHHOro
nsﬁyuoqun. Tlosume Tpuyeckan annaparypa, 5 0316 TPHYe CK it KOHTPOND
npy pugdorve ¢ panuoax TUBHuMY H30TONAME ¥ A6 PHHK HR3nyueHUAKI,

PESNEN yu, PALUAINIOHEAS THITHERA

Ocroprue ocodennocry 0ROMOTHYECRQTO RORCTBUL HORKIUDyOMUX
H3AyUONMH ¢ POYKN BpeHia b ORMUMHH, KAMHMKE X NDOOMAGKTIKA Ayue-
:gﬁ&gggggennn. ~POHKYGCKHG M OCTPHO nNOpaxenus, NecTaue  oGigue
L AUTTS LA .
) fU3Sneua remerTuveckux ROCAENCTBHR 00XYVOHHA YeNOBOXA HOHIIl~
, DYiLL wanyvenuen,

NN A

LRI s
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QJOTMYECKME TCODUY eNCTBIA MOHMIUDYD UX UBNYueHult Ha
RYBNO OQPaHMGMH: 08 Henpauoe XeNcTeie HOHUIUDYLUHK H3Nyye= .
)] Ha QpPraHiisuy, &BMCMMOCTB_OMOHOPHQSCKOPO 900eKTa 0T MO3H U3y~ h

JoHnd. JieticTBue uanyyemuit ma kxeTkn. Teopus uuménei. Hapywenye
KI€TOUHOTO Renexnud, Cneuuguueckue nameneing OGlieHa BeNecTB, CTpyK=
IyPHO-XMIMYOCKNE Hapymexus, KecTpyxuns, TéHONN3, OakTepHUIUIHOE
netersue, OcoBennoctit DeaKUUK MHOTOKMNE TOYHNX OPTann3LoB, COOTHO=
MC.NIC HOCTHUX ¥ o6mux bearuut, OCHOBHHE K030BHE JOKOHOMBPHOC I
XeHCTBRA UBNYYeHHR Ha MHOTOKJIO@TOYHHE OPranma, 3aBHCHKOCTS 0T
Q6COADTHON! BeAuYMHY ROSH H MOMHOCTH X05NM,

I'eHe THYeOR He nocnexcTeun
XeHCTBHA HORUSHDYOmIX U3NyyeHUH, OGOCHOBANME NPEXEeNLRO=RONYCTUMHX
K03 ¢ TounM 3peniua PaTHAlOHHOR I'eHeTURY,

llyrauun nox xeiicruey MOHUM3UDYOUKX Manyyenus, Do3uoxHOCTH

- npumencHus HOHUBUDYDITHUX K3TyyeHuit s BHBENEHUH HOBHX NOPOX XHBOTHLX

! HODUX COPTOB CONbOKOX03ANCTREHNNY pacrenmuit,
JPAZRER VI 2 LEHT VOHUSHPYIITIX HANYYTHYL

Ipusiig_ 10 3ue Tom; HOHU3VDY DUUX Ménxqeﬂun. Jo3a o6nyvenus,

Mommocrs mosu, Exusnuy xosu u UOWHOCTH %034, Pacuer wuounocry KO~
B g ralifa-usnyyarensi, laua~-nocrosunas A7 paXMA U XPYrux.
AL G- 0 HOAK THBHKEYX K30TONOB, CBA3L MEXNY MONHOCTBEN QU3UUECKOl
AO3H ¥ aKTHBHOC THD PaMua-~u3nyyarTene, supaxeHHoR B MWINKRDDY ¥
MHATUTDAUN -3KBUBANOH TaX paxug, ’

KpaTxkue cBexenus o o81onorryeckou gencréuu U3JYYeHHUI],

UyBCTBHTONBHOC TS OPraHnsua ¥ paguanmuo HOMY BO3NEHCTBIN, OTHO=
CUIBALHAA OHONOTUYECKas QDK THBHOC Th 8OBS§. LHONOTIYGCKHUR SK Bl
BaNGHT DEHTreHa, Ocodennoétn nedfcraua anpa=0eTa -, PaLlE- naanyye~ .
Hgg 4 HeNTDOHOB Ha opramuan p Clyuae BHemHeIo M BHYTPeHHero 06 1y=
YEeRMA, i

BZONLHO~NONYCT UMK O3H ¥ MOMHOCTH RO INA ans0a-
08 Taw LALME=UBTYYEH H_HETDOHOB, JeTalkbRad K038, HEHB&&Y*

3 VMO TDHA,
A8 IbHO~RONYCTINNG KOHIEHTDAINY DA VOBKTHBHHX M30TONOB
BHYTDU ODraHWSHA, HODME Ti OLCALHO~XONYCTHUNX DARHOGK TUBHEX BAT=
PASHORUH BO3NYXa, BOIM, OMexXIH, Dyx§ it padovero uecra,

auTa or HOBK THBHHX H3AYUOHUA GaKTODH BDeleH!, pacerod-
HUA. JQUHTHHO OSKpaniy, PUKODH DACY6TA SEUKUTH XA PA3IUYHHX KOHK DO Tw
HHX Cayuaes o6nyyenus BHOmHUN rauua-u3nyye e, KosQ(uunenr sanae-
ca, Cuenuduxe SAUUTH 0T anpdae y dera~ U HelTPOHHOroO
naﬁyqoguﬂ. TosuueTpuyecrag anneparypé, JKo3muuerprueckuit KOHTPOAD
npu pugore ¢ PETHOaK TUBRHMY H30TONAME ¥ AX6 PHHMK H3nyveHUANI,

PEINEN yu, PALVAINOHHAS [HITEHA

Ocromxue 0COo0eHHOC TN ouonoriveckqro xencrnug HORK3UDyOmUX
H3Xyvouuit o TOURM BDOHMA MEXMIMKHL, Kavnuxa u npoousaxtixe AyYyo=
ggﬁanopagoxnn. APOHHYECKU® X 00TPHE nOpaxeHuA, MOCTHMe M 00ixe

IRIEN ' o
foxdneua PeHeTHYECKUX mocAexcTBul 00AYYOHHA Yen0Bexa HOHNHSY~
N uonyvenuen, , G

LI
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- ngoﬁneun ONACHOCTH 0T HMCMHTAHHM GTOMHOTO M BOXODOZHOTO opy~
- , ERA ¥ BTONHOR BOMHH, '

Puruena rp%xa MY pagore ¢ PAXKOAK TMBHHMU BEMECTBAMK M KCTOY=
RIkAUN HOHHIMDYLUMX HINYUSRIM, [IDOTHBONOKARANNA XN8 NoCTynAeHUR
Ha Padory ¢ MOHMIUDYDWMM MBAydeHMen, BXoxHie 11 nepuonuveckue me-
AHUMHCKU® OCHOTDN, DQNDPOCH AMUHOM TUTUEHY. IPOOUNBR THYECKHMQ METH=
HMHCRIle MeponpuaTua gcneunurauue, XUUHUECKAR SAUUTE U T.M, ).

Tursueiuveckue NpoGneMH, BOBHNKADUME B CBASH ¢ pacuupenuex
KaouTadoB KCNONb3OBAHMA DELHOAKTHBHLX BEWECTB B HAyKe M TOXHHKE,

PASIEN IX, TEXHIKA SAIHTU
O6mye_npurnuny rexHimu SGONTH NPX DadoTe ¢ DARMOAK THBHHMY

ﬁeﬂgggaa@g, O0mue NpHBUMON TeXmiky B8MUTH. CPOXCTBE MHAUBHLY&Nbe
0 Tuius cnegoxexia, odyss, nepuarky, KOCTOMH, 3amMTa rhas, V
OpranoB XuXaHud,

¢ JamliTHoe 000pyRoBaKue NPHCNOCOCNEHNA: O6OPYNOBANUe ANA 3a=
DUIU OT pHEmHero 00AyueHus ?Koureﬂuepu, OKDaHH, IHCTAHIHOHHHA e
CITVIMUT |, DASNNUHNE, 3amUTHHE NPUCNIOCOONeHUA, KOMGHMHMDGBAHHOE 3aw

i BHTHCS $06DYROBaHKE (aamuru e MKaoH g uannnynﬁropaun, BHTAXHNE

PaznOXMIMIe CK e mxa@u,aoxcuy.

ODFﬂHHBQHﬂﬂ pagor ¢ PALYOAKTNBHHNYY BOIECTBAMY, Knaccudmanua

PasoT 9 yDOBHW AKTIBHOCTH, Kraccuouxauna paxnoaxTHBHHX BemecTs no ;
UX OTHOCHICNBLHOM TOKCHYHOCTH. HHCTDYKNUHMN N0 TeXHuKe desonmacrocTy, i
%eﬁcrnywmme B CCCP, llozyueHHe u30TONOB. Yuer u BHZAYA H30TONOB, ? fﬁi.
DAlCNOPTHPOBKA PERUO&K THBHHX BEMECTB, I'NINEHNUBCKUE DPEKOMEHXALUH, : -
. lIpan:ia” npopenerig pagor ¢ gannoaxrnnnuuu pemecrnanu. OcobenyocTH | ‘
- PGuuTIL B DanMOXUMKYECKON! nalo aToDiH. DB3ATHE NpPOS ZUAKOCTH, PAJ~ :
AUB DANIOAXTHBUNX DaCTBODOR., GCTBODEHNE ¥ 9KCTPATMPOBAHUE DARHO-
BRTUBHLX BemeCTB, Ocaxiexye . QUALTPOBAHME K LEHTPUOYTHPOBARIIE,
Bunapusanue PacTBODOB. DHCymUBAHHe ¥ mpORANUBaHyE PanN0aK TUBHHX
. BONOCIB, PACTNUDAHME TBeDAMX DARHOAKTHBHHX Ma&TepHuasoB, OCOGEHHOCTH
Pa0OIN ¢ pacTeHuALM, nOUBAMK ¥ ZUBOTHHMHK,

Rponesenne peuosTnux u emapuimux pador,

; ) Heevnno HHCTDYKRIRUN no TeXHHIKe 0e30nacHOCTH Cnyzda TeXRUKY
% desonachucry, By LR
000D
DeOOBAHY CT Q

BRY [0S » TOX @ CK e ye HUR
ggmau ¥ NOCTHAR BEHTUAALKA, OdopyxoBaxue, uHBe rapz;uedaab. Kpar-
Kaf XapaKTeDHCTHRA MPOK3BOCTBOHHNX NouenoHnit (Xpagunune u3oronos,
Xparuanme oT6pocos PaINOXHUMYeCKAA KOMHATA, (ON3NONOTHYBCKUS KOM=

- HaTH, KoeyHas paxﬁouerpnqecxaa KOMHATA U XDYTue BOCMOMOIraTeNbe
ﬁouemeaun). TUNOBHe NDOGKTH DPAXMOI30TONHAX AadopaTopiit,

Lopaktunanna, Susuxo~Xuauueckus wexamy I, CBASHBAKHA DAXHO=
GETHBULX MI0TONOB C- NOBEPXHOGTHD MpeIkeTOB oobounokrue mpsiteccy).
Gnocod ouncrxn 07 paxmoaxTusmyx 3arpASHOHN NOCYNH ¥ 0COTyZoEANiA,

Hormue cpexcrsa, Oumcrxa OROZAM ¥ 00ysH., OvHOTKE BO3IYNR. | roka-
.0 DAXNOAKTHBEEX 0TX0X0B,

RALUOUIOTONHHX Jadopazopiit, Inagite |
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CIEIMANBHAA NACTL

1E 1 _MBTO U ONO HONOTHI

OQHOBAHME | JOBKA neHeHA MeToXa MEUEHHX az0u B
O110R0T I,  PaHlUN NDUUCHUMOCTY NeTOX8, NB0TONHHE OCKIOKTIH, Paili=

alnoiLiiie” agdexTH, IoHATHE MHIMKATOPHOR XOBH, [lpomeccH nepepoca
M30TOMOB B IUBHX OPraHU3MBX M M30TONHHR OCMEH, TpPeCOBAHUE Xilile
YeCKOl ¥ DATMOXMMMYECKON YMCTOTH NPUUEHAEMHX WEYEHHX BEmecTs,
HeTOX NOIt30TOMHHX MHXMKATODOB,

O3MORHOCTH METONA MEYOHHX ATOMOB, H3yueHie nepeMemenys
raﬁ%ﬁﬂﬁﬁ‘”ﬁ) (§) THEWAN o xengnne cxopgcru XBLXEHHA
BOWECTB B ZMBHX OpraHusuax. AHanHTUYECKNe NPIHMEHEHHS MeTORA, Mo
TOX 1I30TONHOrO Das3BeleHuA. H3yueHne o6MeHA BemecTB B XIBHX Opras-
HI3AX, PaTNOTONOrPAOHR XUBHX OPTAHK3LOB, Onpexenenne kKOIIHIUHEH=
T8 OUNODAEHNA JNMEMEHIOB, BXOXAMIX B COCTAB EUBNX CHCTEM, MA0TON
HO-RMHO THUGCKAN LETOX, 6r0 TEODMA X NDUMEHEHNe. JI3yvenue Xinuec-
ROTO NYTH DBOLECTB B EUBWX oprauuaMax. HeToxuka HeCKONBLKUX KETOK, :

Tunosye KeTOXUKY DpadoTH ¢ Danyoak TUBHHMY W307OnaNH, DBudop

parer - nIOro MHEMKATOpA, KHAMKATOPHON! ZO3H, QODMH MEYEHOTI'0 CO=
ONsiCiliin, LIOCHTONA, yxeabﬁon @KTHBHOCTH. PacueT BECOBNX KOAMYECTB
ueuenoro djexeHra, fl0OXrorosxa npenapara MeNEHOro BEMECTBE, CHOCO=
ON DBENONUA LEVEHHX BEWECTB B LMBHE oprauuaiy, Hopuannkoe piiTanue,
BHeRODLCBHE BBEXEHIA UOYGHHX BOWECTR B pacrTeHud. Husexuua, Yool
LHBOTHHX, YOODRA pacTGHuK. OuKC&IHA TKaHeR, CNOCOGH MOATOTOBKH
PARHNOAKTUBHHX WMATOPHANOB K DAXUOMETDMUYECKMU KIUGDEHUAM, I'pPy60s
uo a8 ﬁmcngﬁrupoaaxue uarepuanop, MNoxpoe u cyxoe 03 0XCIHNCe
GRHOXULMYECKKR anaNud NPOZYKTOB QOMEHE BEWeECTB. THNoBHE KeTO-
aunu DAGOTH € HEKOTODNUR PAXMOAKTUBHHMN H30TONANH = Qocdopols -
2, yMIepoxou ~I4, cepolt =35, TpUTHOM M APYIUiH.

InfloBue WeTORMKN PaGOTH €O CTAGMALHNMY MIOTONANH Bugop ,
creneiﬁ'ﬁBﬁ?ﬁﬁEﬁﬁﬁ“Héiéﬁﬁ?%BEEEEEEE?!%Tdﬁﬁﬁbhuﬁ nédrcﬁdn. Pacyer |
BOCOU KOMUYECTB WMOUEROI'0 JMeleHTa, CnOCOGH MOATOTOBKH npod x ;
KQCC~CNEKTPOUE TPUYECKOLY aHANHIY. THROBHE MATONMKHM DadoTH C Xoiie
20°pHON, a3@I0M ~ IS5, KKCAOPOXON = I8 M XDYTuill CTAOMABHHME K30=

TONAlfH,
f\".En Al d e .: o

K _SU3VOJNOTHL PACTEHUR

Bsamuonencraue yaeTok M TRaHEK ¢ BOAOM M BOXHHMK PACTRODAIN
WHIODANBEEX BEMECTR ?xanuue 0 NMOTAOMGHMM M BHTEAGHMM BOXN, MO~
HOL TPHTHeM ; MMHEDANBHHX CONEll, MOVOHHHX DaNHOAKTHPEHMYK W30TONAL
B LA, ©ANBURA, QOCOOPE, CepH, xXA0pa, Opoia H r.x.gg

Lo ooduer y pactenut (Bocxoxamust u Hu XoxamuA TORM BONKM
KX DYTK R CKODOLTH N0 DEAUOAKTHEHHI Lo TKAM) !

DuociTes XA0pOGUANE U3 MEYOHNX YIGPOXHEX X A30THHX CO6XH-
Heunil. NIpOMCXOXZEHUE KHUCIO 0X&, BHY6JALMOIO MNP QOTOCHHTESE.
EBroxmnme OOTOCKRTESa mMo paooTaM ¢ paxuoaxTHBHOM yIriexucaoToft,
T 3&uuzorpa¢ue NPOXYKTOB QCOHMUAALUN YTAGKMCAOTH. CBETOBOE
Qocooprau3onanne (no padorau ¢ Haxuoakrunuuu docdopou). Onperene-
life HHTEHCHBHOCTH QOTOCHHTO3a, llepexpuReuue NPOLYKTOB &CCHLHARLHII
{OYGHOTO yraepoxa. $OTOCHHTOD NPH OTPHUATEABHHX Teruneparypax,

L e
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&xlqgﬁ '1% 16703 » X BOMOOTB, MEVOHNX Pagie
fgul upg bio He datgﬁgﬁnnaoru THXAHNUA, thbpgﬁc-
PORA, U UBKIIOTD KHON0 OR0u = I8, “npit xuXAHUH pacrenuit, Okpoape :
RH¥on08 OCOODEIHDORENAE (Mo omuban 0 ACI00DOK = 32). yuacrie s i
XHXaxyn CYNBOIUR DU B KLY coaznierut (no" ongeay ¢ cepoh = 35), Dore
A00CRHe KODHMAuY i MUCTLAMK POCTOHUN MeyeHyY HUTPATOD, aAMUOHMiiHNX
K 8uiHo fo ONTAN 0 830TOM = I5), Goccas
LT o i § U
' OPeABUTOHNO ¥ NMpespameHy B KODHAX, AUCTE~
aX, Cre018X 1 nyogax, | OFC poRpa P, 2w

Prtiuunoors no A03uTONLHOR, cunternueoxg i auﬁennreabuon
xegreu%goarn xgpnea no onuTau o Qoojopon « 3 cepot 35, asye
- APe)e

Opuenviine wevesyy 8TOMOB B MayveHun KDpyrosopoza u .,

- POyTRANBALUL 54016KTOR LUHEDENILHOTO fUTayUg B pacTenuax, B3aiiuo- !

XOlcTNe KopHEBNX ¢ crex, Poap PH30COe pREX pranusuon, OMxcamug ;
8T0COOPHOrO azora N0 RAHHNM ¢ 830T0K « I5)s Euocuuresy BUHHO-
EHCAOZ, " myRneumopux KHCNIOT, Genxos, xupon i APYTHX Opraswvyecrux
Beuectd m onurau ¢ youenont coexunénuaiy,

Nlepexnurenye Opraimveckux semecrs, Mogra JOKANUBAUUN BNGWOH~ |

208 mHﬂCD&RLHOTO nKTanuA ACCUMUNATOD ¥ 3anacHux BeUecTs opy poge- :
IHal DASDHIHY DacTeRUR, Mpomecas NIDM CO3DOBANKN MIOXOB K CoMAH. -
@HauoﬂorﬁquRMe 3BKOHOMGPHOCTM ZelicTBua Ha bacrenua Ane pHuX H3A Y= ]
:;gugﬁgrnuyaupynmee, yrieranmee u nmopazabneé xekicrae AXOPHHX ¥3-

e » . ' :

PENUEN XN, MPMMTHERE U3070M0B _Ji_K3nyumwji] p ATPOXYL I |

HH »
Horoxuxe Bere TaluoHHuX K NONeBNX OnuTOB 0 MEYeHHNMY YXoOpeHuaix,
DllieHe Ruo MerTora mevenux arouoBe xra ¢ BHUTEABHON OUGHKY PANHY-

Il N3 yroGpenus, leroxuxa onpexendria COROPXAHMA NOXBUEHNX Qopu

nuTraTenniINx BONGCTD B novsax, KHeronixa H3YYeHKA NOr0THTEABHOM

ﬁﬂﬂJOﬂ?Octn 1oyp, pacnpexenexus u nepexsuxenug YRoGpenuli » noysax,
1 CHLLYRO H30TONOB yraepoxa u asora p HOCXeXO0BERUK nPOLUECCOR

Rpespunenas OPranuveororo Bemecrsa B noymax u BARAHUA YXOO peH:l

R4 ary aponecen, :

.. Ipiuenexnus H30TONOR 8 M3yverun nuoxognaaux NOZXODMOK pacTo=-
HYli Ecreoraeaao-ﬁaxuoaxrxnnue SMOLOHTH B ROYDAX K DacToRMAX, Pa-
RLQBRTIBROCED RaAiiA, Ypax :oguu POIUR ® XDYTHe PaRuoaxTMBHNe
Mo 3 dagpax A% goch X838 B _PAOTeHUA, Arpoxmups PaXUOaK-
SNBLLX HISsaBON aoMuk ¢ aruoogopuuun ooaxxaur, lomenenus
XOCkERINX ulorenen orpouring NGSHA I HOKOTODHX XDYLHX mpojyke
D %020HUZ B noymax y pacrexusk, SHavenne soHcTs Moup GHOMQ~
MIYeCRIX 0codernocren pacrenult, Banagye MUHEDAABRNX U OPrasiiyece

RIX gxagg:nuu U HIBECTKOBAHUR mOyR ya NOCTYIIERNe B PacTeHuA pa-
AN 0 b

PYTHX BPOXYKTOB Xenexus, Bravyerue parmocrponyia
XDYFRX npoxyxrom xexenns p OMoXoruveckue neny Y8pes nousy u
Docronu, Siavenye COOTHOMORUA MeXLy crpommuey KaAbQUeN X ero
JOLOLOHRE B GXOXOrNMYAORUX Renax, Hoiatue o CTPOHUKOBOR exiHuUe,
OBEH RBRONAONNS DAXHOCTDORIMA & paxnoneaus & NOYBAX K pacrerKAX,
TORN paxuoxmariecxore GHAXM3B MOVB ¥ pacremuy,
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PASTERX 1,

3 OPALMTL

[Ipuenerne ane prux USAYUEHUA B ONDENENOHHM NNOTHOCTH, BRARe
HOCTH M NOPHCTOCTH NOYBO~TDYHTOB, MOTOXN rauma-kaporTrana Faia~
rauia- xapoTTaxa, HeTPOHHOTO KapoTTaRa ¥ remua-He#rporndro Kaw
POTITaia NOYBO-IpyHTOB, MeTonH nonenoit panuoMe TpuH. PartuoaxTipa-
LULOHHUN ¥ PAUNB~CTIOR TDOME TPUUECK U MOTOXN aHAMH3A XJWHYeCcKoro
cocrana NOYBO~-rpyHTOB, IIpUMOHEHUS METOLA MEUeHHX &TOMOB B Onpe=-
RCJICHIN OUBMKO=XUIFNUE CRUT Xapax TepHCTHK nous, Ompemesnewile copg=-
unonnoit emxoctn (0TATHCTUYECKME X RUHEURYECKHUA METORH) MOYBO-
rpysros,

Henonb3onanue weroxe u30TomHoOTO O0MOHE NJIX M3YYGHHA NpIDO~
AH CODOLMN BOUECTB B MOYBO-TPYHTAX,

‘Henonssosanue MOTOL& M30TONHOrO OOMGHA XiA H3YYeHHUA npUpO=-
XU copsuui memecTs B NIOYBO~TPYHTEX .

JNGMCHTH TEOpHY SHHAMMKY cODOUNM BemecTs B Nnoypo~-rpyHrax
HeTonika usyvenus NePeXBUTBHUT LEUCHOR BOXH M MEUOHHX BeliecTs B
NOUBLX,

IIpsierene METOTa MeYEHHX &TOMOB B M@IMODATHBHHX HCCNON0BA=
RRAX, l3yuenue padoru MENNODATHBRYX CHECECOM H COODyZEHMIl MO XBULEw
nun MeqeHolt BoxH, Paapadorke UGIUQPATUBHNX METONOB GOPBOM ¢ 3aC0=-
JA6HKOK noysp, ’

lIpuisenenne usoTonos (ecrecraenuor@ yraepora - I4 u zp,) 3
onpoxeseHHyt BoapacTa TODHHX mOpPOX ¥ TOpPGOB,

PASLEN XIY. [PLMEHEHLE M30TONOB_¥_M3NYYEHIii
PACTEHIN

lipidenenne MeToxa weyemyx aTouoB B MBYYEHMN BUXOBNX M COp=~
TOBUX 0COGeHHOCTEN 0GuOHA BEWeCTB ¥ nmepexauit ITHX 0co0eHHOC Telt
N0 RACAENCTBY MDK BHBENBHMH HOBNX COPTOB pacreHiuli, lpuuenenns
WOTOXA MOUGHHX ATONOB B USYYEHNN NDUPOAN TUGDPHIHHX pacTenuit, lay=
YeHH® MEXaHM3ME ONHIeHUA M Onn0NOTBOpPeHUA. JcnoNb30BanKe MeYeHo
nunbuuﬁ

03LI0BHOCTH HCOIONB30BaHMA HOHUIUPYyLINX UsAyveRut xaq YAyye
WeNKR COpTOD C.~Xo.Dacrenu, Henoxssopaniie MyTGHTOD B KauecTpe

© HOX, M0T0 larepuana xas oTdopa % rud nIu3auun, OnTuMansHNe YCA0~

BIY noJ vvexua PaTHaUNOHHuX MyrTanui, leroxuxa BHABJEHNA ¥ aHexlsa
DOT Lonux iyTagnyt y caloonuayrenel [ICDOKPECTHUKOB M Béretaskpe
{2 DuSuKOLavIUXC A bacreunit, Oonyqenﬁe OTXaNeHHHX ruopuxos, .

Ocronnne AOCTUREHNA padoT no PEIHAUROHHOR Cenexuuy pacre=

'unﬂ: NYT8HTH, ycTOMuMBHe X G&GOHBBBHMHM, Henoaerammue, DanHe~
enexne, ¢ nosumexHoR NPOXYKTHBHOCTHI, )

PASNEN XV, OPi E. JO0TONOB YU HIT
~ SAIITE PACTEHY

Upuein HCMOXLI0BAHUA DaTMOAK THBHNX H30T0M0B UDPH KCCAex0BA-
AKAX, CBASAHHHX C MDPIMEHEHUON XHMHYOCKOTO M6 TOXAB B&LUTH CEJBCKO-
Xo03afic TBoRHNX KYABTYD OT BPOXUTONAGR K donesxets TOKCHROAOIHA I'Dh=
3JHOB 1 BDOXHHX HACOROMHX, HHTORCHKANMA pacIeruit, Onpexenexne Rau-
TeALHOCER Soxpattenna axon“na,ggcrggagx K YCTQHOBAGHUO ONTHMAN BHUX
RO3MUPOBOK NPH 0Gpadorke pavTouit agoxiiittixarauy,

K
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- » uexnax uayaggux ugxggonoruﬁpﬁ ggny&esux xeodxoxuuuxpxagaux .88
” - onyzou nporHo30s,

Ilpl-mene!me Mo 2018 pﬁmnouapkﬂgoaxu B paspacdorTko GKOJOPH‘IBCKOTO

uezoz%a 3amuT pacrenun, Ayvenue OuONOrNY SHTORONATOISHHNX MUKDO=

Opraguaunos ¥ napasuros BPORHHX HACOKOUHX, HOMBJ‘OB&HKG NUIeBNX

ggneﬂ K plauuogeficraua MORLY p&OTeHMMM, BPOXUTONAMY U 6T0 napasge
'O

Npsuenenye ANEDHUX HBAYNOHU! XA menel JanUTH PaCTOHMH, Hee
NOAb30BAHUE NETANBHOrO U CTeDHABHOr0 3O0eKTLOB XLAR RO3HHOOKIUK 1t
ROSHHCORLUKM 0ONBCKOX0BANCTRERNNY NPOXYKTOB, RNA CHUREHUA YUCHQHw

fie” axeprux HINYYOHUNR 1na
NOAyueRHA ¥ 0700Da VMUYHHX K 3a00XeBaguayu CONBOK0X03ANC TBORHKX RYlb=
TYP ¥ NOBUMOHKA BUPYASHTHOCTH 3HTOMONATOrOHHHX MUK DPOODranuangs,

{ SAHAT
r ne OMe TP
Padora ® I, Yeranoska THNa B=2 XAR MaMopenus Daxuoax THBHOC TH
Tpil nouony rasopaspatunx OROTUNKOB vaoTH,
Padoze B 2, Hayueuue padory overwusmos HOHUBKPYDOIX vacTHy,
Pagdota It 3, Cuernan XaDaKTe PUCTHKE CANOTECAMeroca CYBTUIKA,
QOH, JTanoR,
Padora 1 4, Hayvenue oueryuxon Pa3HHX THNOB,
Pagora ¥ 5, Onpexexexye UODTBOTO BPEMERH OYeTusmAa, Yyer nonpasxyu
Ha ueprroe Bpeuq, '

Pudora 1 6, H3yverue sabucimocTy Pe3YNLTATOB HIUEDEHUA HA TODPHOBOM
! CUeTYMRE OF reéouUe TPAYECKHX yoaobnult,

Pagora ® 7+ -Craticruvecrus OWHOKHK M3MePEHuH ,

Pagora It 8, Onpemaaeuna‘nepnoxa noaypacnaza paamoaxTHBROIO l130To0nA,

Redora 1 9, Hayvenye TOraomeHna JeTa-yacTAN B BOWECTSE, CHATIHE
¥£uaux ToTIome e GeTa=kanyvenus (ocoopa-33 yraepoxa
[ ]

: Padora & 10, Onponenexue LERCUMANBRON BHEPTHUI Gera~cnexrpa, Maene
] _ THOMKALNE M30TONA,

T Padora ® II, Yayuenus CALONOrOMBHUA 09 TA=-UINYYOHUA B odpasie 1

06paThHOTO paccesrus oT NOXN0ZRY 00pasna,
Pagora B 12, lerexma UBMODOHUA MAAMX 8KTHBHOCTE#, 201 overyux,

Pefora » I3, FLLTS ) HOMBDORUA BKTHBROCTH npy noMOmY TOPUOBOrO
, CueTVURA ¢ QUKCHDOBAHKOR reouerpuest. Onpereneiue
3QOOR THBHOC DY cyeTa, 4n ~ oueTYIK,

!htora » 14, 0unxrnaﬂ§gnouuae CUSTUMKM,. M3uepeune raNMa=H3IyYe HUR
npx none COTURTHANRQUORHOTO CVOTYRKA,

Padora ¥ I5, Zxaxoucrag c.Eggggua;Huuaggungnycraxonnaun "Qn0rCH
’ 9% =47
XDe .

Cosno000) ye-I¥, “If-1I-5°, .

BN
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Padora » 1, Npunguny xoauuerpuu HOHUBUDYMHR H3AyYeHUd, Onpexesnow
A8HUO RO3H BHEWHEr0 Payssawjn CHUA TDH MOMOUM MHAHDHe
AYANBHEX X03MMeTDOD Kil~I n JK-02, _

Padora ¥ 2, f3yuenue u padora o R0 346 TPaLHIAPH1 me, "Kaxryo",
: “Tnec". Pacter sagnry 0T M3AYYeHHA, ,

*H BRIURYM IO _TeXumxe 3 by

Padore 1 I, Npaxzuveckoe O3HarOMReHUe CoO CPERCTRAMH MHAMBUXYEXLHON
SAUUTH, SANUTHHM odopgnoaanneu 14 npnnnocodaexnxuu,
NpuueHANLINCS npy padore ¢ pannoakTUBHHuY BemeCTBaMHK,

Padora B 2, Tpenuposxa p HeNONL30DaARUM BamuTHOTO 000pyXoBanua x
npucnocos nenult XA/ pagoTH ¢ PAIMOaK TUBHKMY BelleCTBAUN,

Pudora » 3, Jesaxrapanng MaTepuanon, 3arpasHenuux DaRHOAK THBHNLY
BoUCeCTBaKy, :

Hpgggnxxu IO _DaXxuQXyumumH

Padora ¥ I, lIpurorosnenye gacrnopa C SanakHOR yxeAbHON 8K THBHOCTBY
" KOHUenTDANKe KOYeHOro sneMexra, :

Padora ) 2, theneaeune paxyoxumvecxont yueroTy PAXHOAK THBHNX
npenaparos, :

Pagora ¥ 3, Aranus uerogon H30TONHOrQ passenennua,

Padora 1 4, Paxuous rpyyeckoe THTDOBEHYE ,

Pagora B 5, Peaxnun nsorounoro o0ueHa,

Hgaxgnxzu f1o npuuereyD H30T0N0B B 6goxuung
i ('mgggg IHY_D. Ienupt

0 8C Te
Padora I I, Pacnpexeagxne UeIOHOTO (00OPDPA B pacTeHuAX B sapuouuocTy !
0T ycaosupt QocHaTHOrO nuranuda,
Pudora ¥ 2, Bauanye KAPYOHHOTO cocrapa NRTATONBHOr0 pacThopa Ra
PUTIHINHOC T ROTAOmenus M8HeHOTO QOcQOpa pacrTeRUmuI,

Pudora ¥ 3, Paxuoxpoua:ofpabnvecxnn 8Hen¥3 npoxykzos accuumnagun
© Mevexroro yraepoza PacTenuauy,

Pagora It 4e Hayyenys AClIpexesenys » acieunax MEYeHOR copu a'ﬁbuo
MeToxna paxgpqggggpa@uu. P P mﬁq

el 1y SHEHUD Y30TOn X

Padora B I, Heroxura Dasxeasroro ¥qera KONHUOCTBA MUTATONLHOIO pow
ecTra, ycBoeumorg pac

GHHOM H3 NOYBH K YRoGponuit,
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Pajora ¥ 2, Meromuxe ONDPERCNECHUA CORODLANNA MOIBURHLY QODM . THT g
TeNbHAX BEUecTs B nousax. =

Pasta 3. Hcnoxrzonanue pﬂcrennauu ;noﬁpenun B 3ABlCUMOCTH 0T
BY:

chocbba ux sHecedna B mod

IIpar iy no npumenenun ¥30TO0NOB B NOYBOBENEHUH, 3eunexenny
: H_Menyopauuy
Pajora ¥ I, Onpenenexnue CODQUMOHHOM! GMKOCTH MOYBO~TPYHTOB ueroxgu
MEUGHHX &TOMOB (CTATUCTHYECKUN 1 AMHAIUYOCKER METOR),
Padora ¥ 2, Wsyvexnne QUABTPAUHN MeYeHO! BOXNM B NoYyBO-rpyHTax,

Padora ¥ 3, Innamuxe copoumn wmevenux BEUOGCTB HA NOYBOHHHX KOMNOH=-

KaX, lisyverue npouxocTH COPOQUOHHO! CBA3Y BEWLECTB B
NOYBO=TPYHTLX

Mt i

L

Padora ® 4. Tauuaexonnvecxui KeTOX ONpeneNeHHa BRALHOCTH N NAOT
HOCTH NOYBO~IDYHTOB,

e,

Pagora 1 5, He#TpOHHNR MeTOX onpexeneHus anannocru”nouno~rpyﬂron.

Padora ) 6, Nonenag paliione rpiueckan annaparype xas UCCAeN0BAaKHA
AMHAUUKH UEYOHKX DemecTs B NOYBO~IPYHTAX,

UpasIEy o DanieNyoKHol renezuxe i gesermui
Padora ¥ I, Onpegenenue PUTHOUYBCTBHTEALHOCTH COMAR K pacTenutt,
Padora I 2, Jleftoroue pasHux 103 MBMYYGHHI Ha pacTeHMA,
Padora ¥ 3, Luromornveckut amasus OGAYUEHRNX DacTeHuit,
: | A
n ‘%00263

AR o)
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' VASHNIL, Corresponding Member

TRACER ATOXS N ‘_
. IN THE STUDX OF METABOLISK IN e
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VeVeKovaloky
VASINIL, Correeponding liorber

TRACIR ATUUS LN TH5 TUDY OF X ZPABOLISHE
The solcction of farm onimalc ag an object for tho study of

motaboliem is far from deteroining tie importance of tuis re-earch for

" of thc baslo tronds of sootochnical physiology and biochomietry ohould

oreaeing the produc ivity ‘of animal huobandrye. +hon theoc problems are
" approached, the mothod of tracer atoms should play an important part.
tith the acaistance rf many, at tires very complicated chamical come

pounds marked by radiomotive isotopse of olemente (ta-zcd aninoe

it 40 ;o-sible to dotermine cuch i.gnportnnt pr blemo ao +he employmont

| of tho subatnncep 1n'th9 food ration for groator productivity, the
problens of 1ntermcdiéfo metaﬁniism and Euﬂuat intorchangeability of
conpounds, tho ways of disintegratlon and oynthesis of chemical sube
stances in a living organism of on animal, the atructure of chomical
compounds otce shen the imtormodiato motabolism is studied it is

'neoeaaary to dotermine by moans'of which chemlcal processes a given
poleculs is inoluded into, the metabolicm, at what stage of tho

" {ntermedinte metaboliom it participaton, whéthor it sorves a source of
energy or partakea in the building up of ntruetural elemonte of cells

Ry

and ticeues and if so, to what degrede Subatnntiul succenscs have been
aohiovcd in theo utudy of theoo p@oblema. The mothod of taggod atome
"has baen uscd %o prove the mutual isoterchangoability of

-\

AN

' aninal husbandry, It is important that tho tasks eot by the ivostisator
corroapond to tho needs of national aeconony and thon tho utmost theoree -

tical depth of rogearch would provide tho finoot basis for practice, Ome':

be otudy of metaboliom in faim animals ao relatod to the problem of 1n-

acide, fatty and huulenio,acidn. glucoso, phoaphotidoa, mineral salts), ﬂ

!
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LS ad

pelnitic, nd stesric acids, the trensformstion of omithino into
erginine vas doterninod, as woll so of @S phanilslamine into.
tyrosine, and formation Of orestine at the expengo of nothyl groups
A sich m'l.e,_:nato fron methionine or choline, glycine from arginine
(Auring tho 42sintecration of proteins md eidine) of sdrmeline
fron phenilalonine, s# the carbon chein of oystine fron ‘serine,

plaona otce A vory dmportmt accomplidmant of podom blochanintry
shich was atinined with tho use of the ta;r0d atmo ‘nethodo
ig tho ‘ﬁ‘oa f a eontinuous dynenic steto of metrbolic procoscos
in @ 1living or enimm, of-the interchengorbility of meny subsirnces,
Q the continuous disintorration end resynthosis, tho continuous.
ranovation of chanieal coupownds of 1iving ocolls which tokos
pleco evan at the ltﬁte of equilibriun of tho metrbolie proc 50e
The srotoins, nucleoproteldes, chromoprotolidos, fats, cm'&g:t:c.
ninerel compounds are in a otete of continuous disinto:rrilom
nd synthooice Tho nsturc of tho motrbolim, its orimtrtion
dopend frequontly :& the predminntion of tho procossos of

. synthesic af or dlsintocratione For insimmce, 1t wno found owE
duting the ot.ud:‘of palignent tmours that tholr growth is duo
not to en incroased synthoais but of tho disintocration
of the protoin oubsiancos of tho tumoure m exenplo Of the Cyne

nle ot.at-o ot aotabolic processes in e orcenim (mm) may bo
the conunwun formation of scetate, tho contant of wiich,

the acotogootic acid, cholecterin, fatty solds, clycogen, dle
carboxylis aninoecidg,uric ecid, protoporphyrin, acotyl groupse
(nld-thanko to the anployaent of tepred atoﬁc for tho study

_ of nqteboliam 1% vao detornined that oarbonic acid me eenis

. oy
7§\
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hoveyor, docs not incroese sinco 1t le e farrumerz forerumor of |
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ghould not alwnys be regerded

n}..

as tho vorminel products of the note=

bolim since thoy ere utiliped in tho gynthotic procescos as intor=

pedlato productce Tho method of tecc0d atons hao helpod to dot-raine

the rete of rcnovetion of aifiormd caaponent perto of tiscuos end
has becn proved that tho protoins of pusclon aro row '
novated at es e slower reto then tho othot protoing whilo the

proteins of 1iver, blocd plasa md particulorly of tho muecs of

ave @ _
ttho intontine peoTend the highoot reto of frnovatiche piroct _

confiretion vas aloo obtained proving the potedbolicn botwon tho

protaeine of muscles, plesia, 1iver snd other or_russ :
t
atoas hao holped to doterdine tho peculiom.

orcoense It

The nethnd of trncer
rities of motebolim end of the synthetic pert of tho gleroflio-e

&

Si-sequponlini-yas

of tho pouch at=kwe vuninente end of other doparinento of tho
‘engex dlgestive trect 2’ eninalo, vhich co-.amm.‘got.o:mmoc by
othar mothods, Of groet intoroot 18 the doterminntion Of the "
possibility of a synthesie of eminoacids fran mmonie; koto= end
oxy acldo in tho pouch of rusinmtio end tho supply thosco '
conpounds OF the or mimi, in particuler tho menery cl&xd in
~ connecticon with 4t6 procuction of am milke Tho microflora of the
pouch could synthesiso aloo_the irreplessble eninoscldo with
the use 0f urinoe sulphur (s ) of minersl arlto (owinhalossy

sulfates ond gulfiden) may bo included into o mic conpounds

undor tho influenco of e pyathotic sctivity of the mieroflora
of tho &igective tracts Tho eaploynont OF gulphur, estbon mnd '
the nitro; e of nineral selts for tho eynthooes Of Or. rnle cooe :

pounds by tho pleroflora of tho pouch end of tho othor dopartcents .

of tho digostive trect 1 en imporirmt problom vhore tho tecced
atans woulé ploy e big parte .
puring the study of ¥ sntornediate metebolicn in & 1iving

“orcenien by_mio::ns the conpounds teggod by tfadiouuvo

~

rd
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4potopos 1t 18 eatmoiy inportent t0 usoe tho methods of propare=
tion biocharistry, the sepernticm of ceririn products snd tholr
- - thorouch elensing fraa rndiosctive ednixturose Dy obsorving those P
] A oonditions, 1t ia pono:b;o t0 obtnin roliasbleo rocults by nmems of |
' radioactive 1sotopos to eottle problumus of blochanistrye The |
propareticn work chould be canducted undor ashoptio conditi ne i .
sinco it ip mot=imposoidle thnt tho microflorrs "ed davolop wrren aud | i
by sotivoly sbeorbing the redloactlve 1potopo cm introfuce gub ’ o
stential erroro isto the exporinmnt end rocult in orronocus intore ﬁ'
pretatim of 1te
Tho method of te -od atoas has holped to study enothor inte=
rosting £10ld of metsbolic procosscos «= the role of the Cipestiive . ;
, ~ tract snd of tho dipestivo Clends In the completo cyclo of oubsten o t
J 005 within a given syotoms Blocd = the wall of the dicostivo tract,
% - A Aipostivo glmdno,es tho contont of the diroative emnle When dotorn ‘g'
ining tho eboorbpebility , the co=oalled "aigeste 411t " ways voro
. found for the olimination of er:ors intioCuced by tho gndorn& ’
. £a020T0 ~» tha bY Yoguler addition to the contcnt of the intootine
b . of ouboimnces excretod by the digestivo clends w2 Lo iar with
sdoqutor Adequate focding of sgricultural mizels chould be :
. founded not anly on tho dete ebout the chanler conpoalilien of the :
s " foddor but on the study of the abeorpticn of mmm of r -
foddor within the 4lpestive tract end the netsbolirn 4n the %
o - orgrnicme The detorninstion of tho chemicel composition of fodtor z
Nl 1s conducted by ondinery chailerl Or apoctrel methods , but 1t hes
| ' not ben poaaiblo to dote nino by theso methols the docreo of
 eboorbabilitye The lattor is sscampliched by oeleuleting the |
aiffermce betwo n the contant of tho given subatenco in the &elly

L e,

I
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amount of foddor and its content in the daily amount of focoo,
In thio procers the obiained valucs of “digeotabiliiy" aro much bolow |
the roal oncse The errors etom from tho a'dition to the foddor nubntan00¥

eo containod in the digestive tract of substanoces extrotod by the L

digostive plands or with bile = the subotancaes of internal endogens

r o ~origin, How should these errors be dotermined? There are no ways

besidece that of targed atomse Ly Antravonous adminietoring of salte

e e i s A TR T
ppslomvrrhg 3 2z

with the radioactive isotope of, let us oy P32 or 835._ and by oube
' aoquont dotormination of t.is tagged elomont in the feccn, it is

pozsible to learn what part of tho eloment in the fcces is of the
ondogene origine It wac found that P32 io oxcreted from the orpaniem
of a oalf ﬁy all the daopartmonta of the ;utoatino and by the JoJunum;
in particulars The exoratorial importance of the pylorus part of tho

stomach and of the large intootine was diocovered for p32. 0.45. 889

. and other olomentss This in why the amount of endogono phosphorus in
;é% the fecee can bs substantiale In a case of a cow, which in given 2 _ P
11 kg of dry foddor daily and which yieldn I0 kg of milk, 43 por cont |
of the phosphorus in fgcan io of endogenre nrigin,while in 1 cano of a ;
eow which gotn 3.5 k3 of dry foddor the result'is 70 por cent, Tﬁene
data havo helped to ealc.late the "true" digostability for phoaphorus,
'It wans 50 por eont for tic oow which wio givon nore fodder while the
apparent digeatability im hor 6ace wan only I2 por cente The oom with
a amaller amount of fodder had the "truo"'digontdbility of 64 per een
76 sce how pgroat can got the errors introduced by the endogens phonph

rus in tho determinatioh of the "digeatiblo">phoaphnrue. Hy meang of
835 1t was ghown that I3 por cent of sulphur in the faceo telongo to
~ oulphur which is not of foddor origin but arrives in tho intestine

with bile and is withdrawn from the‘drganiad by tho intestine wall,
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obs

‘ - 45
i P .~ Thesno data wero obtained for ciclun (with the uso of Ca ) end for

other slenantse

| - The method of tazped atoums Introducea subs:ential changes in

| . our coricopt Of the "digestibility” which 1s used for detemining '
; ' the nutritivencss of the rations for farming enimalss Our knowledge
j . ~in this field 1s lackinge Further research is nocessery ro-arding
’ the assimilatian of mineral sube tences including uzcroeleumtﬁ.

in different breeds end species of acriculturel onizals, for diffe
- rent fodder and rations <~ with the use of teg o3 atomse This ‘
big task should be gettled since the introduction of corrsctions

to tho detormination of "digestibility® of ciffercnt subsirnces 1

‘ : - 0f co:unerolel importances

BY using substsnoes tegged by ganrng-enmitors Wo got an
oprortunity ta of determining in living conditi.ns of the deponit
ing ablility of meny tiesuoa of sn argonisn and even of the gube

nt:f‘;es circuleting in tho dlood by meens of a rocoxrding &ople
| meters _ » |
The study of the motabol;uia in en enimel Or:enlam by uding
tagcod atoms he proved the concept sbout the fwreversidbility of
meny proceases of intermediate metsboliem, tho possidle veriebility
Of the inte.mediate metaboliesm et Aiffernt blological statos
of an or_eniem end with the mxa alf.ératicn of enviramentel condi
- tionss The lability of the intormsl nediung end processos of motes
~ bolim serve em the foundaticn of the orgeniem’s adaptation to
~ the chenging envirmnments The mothod of tegced atoms enablos us
0 détoct the mm sdeptive changes of the motebo:lien J.n
the orcanim 0f an snimal end Opens up new prospects in this
fields |

7Y

ya
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Regardloss of é:g' big Inpor rnco Of the tas od atong in tho oludy

of eniael moteboliom o tho method of treped etons should not parcel

out a1l the otherx mothods of roaserche Tho amploynont of ralic
active i1gotopes cho 1d teko plmco whonovor tho tral cennot bo resoly
od by othor nethods or by when tho taccod ptons een sy oimplify,
ozean mnd gccolerato the sottlenent of the prodlose
The eaploynet of rodlopotive inotopes cplls for a thor-uch
aprroach %W the enalysi. and intorproietion of the rosulting datee
A1l pogsidble pource: of errors chould be tricn into conoldores

tion snd ramoved bafore sterting the Oz:-criM.

The basic diffor migof taccoed W canpounds used in the

oxporinent from the ordine:y conpouncs is that tholr motsbolim
f& the mobllisnticn of the doposito

within tho or mliove Ta r0od conpouds eneblo us to study the orcroe
tion of thonmo substrncoes which yore Mt&:—uom with food or wh ch
woro forsed in tho or_ mimm M-—tno—osema—of tacood atona whrichx
yexzdnxxotuzedrxratonax < of the subsirnces that woroe ecainlsterod
togethor with the foods Sinco &.ffermt atrgos 0f notebolim end

s studled irrospectivo

A daiffermnt gynthooos havo differnt ratos tho sncluclen into the -

chericrl procosaca of tag:od compownds Introduced into tho Or eniga
vould follow dofinits rogularitics which nako the Intorproteticn

~ of the recults puch mors complicatods The caployaant of rpdle
astive ipotopes iIn tho stucdy of netsbolimm is froquently founded
upen the roconitim of s honogensous distritution within m orcrals

of togrod compoumds in roio.t.lcn 0 the cor:ocopanding nonetascod
oubst-novs and thorefore it 1o do-nol pos:ible to Judce by tho me

toboliom of taccod subsiences tho metsdoliom of tho civen compounds

in gmorcle It chould de ulua‘:;e R bomo in mind thet with the sincle

adinigtoring or the tagced ccupom«:n. = w&na to their Incluaion

I
\

>

e -t v 2 e -
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. t
nto the difforing motsbolic procescos which procood ot ¢ifTeront }
ratos md owing to tho cantinuous varistion of tholr conecentrétion I

in Blood tiicniin to tho rouler dopopiting end ororotion, thoe notas
‘ dollc equilibrim thoreof mctiﬁzlly d0oc not s~t ine The ervors

Bey bo gronte Thoy becin to somnt ig pa.ru.cular vith tho tiho of ||

| the oxpaz-imnf. n ordor to achiove a otete wvhan tho nmetrbolim ]

of tog.od componds would Give crownds vo Judso the met sbolim of
tho given mboinces in en or emim, the tecrod substmoon phould
be introduced multiply just ao der tho cece wlth tho continuous .
orrivel of neneteg 0d compown’c into the orcenio with focds

r 4 A nov. drncer epuoers == tho action of € radirtlons ALl theoo

1 : problans oho 14 bo bome in nind perticulerly vhon wo dctornino

gy -

the quilitative aspoct of tho motebolic processco, for insterco

i . during tho detomination of tho dorreo of amployment of tho

! . Introcucod subsicncs upon the forustion of tho intomoliato mota

| bolis producbobm'. upon tho synthosle of cor rin compoun’ce Tho
Adiscovary of qualitetivo pecullaritics of the intormo’loto mote
bolim, the dotominetiom Of tho nature Of the trensfordetion of
gubaisncos in tho process of notrbolim «e aro the prodbluip whore

" tho nothod of ter;éd atcns hes much roetor epportun tiss end
greator adventagoo o coaperod to othor r:ethodno » .

It io of Guprone inporirnee thet during the amq of notsbolie

proceason by nosns 0f radiopctive indlicetors the fector of tino ;
5& tehon int0 cansidorntian, 1e¢0e tho gotivity of the otuciod

" tis:uon or of the formod coupounds chould be dotornine® ot A1f7oe

| y ‘ ront wzxo‘pemodn following tho adnin’storing of tho tasch oube

st:noos, md ac:ordingly to dotonine the éynmics of tho inclusiom

thereof into the studied compounds with due consideration 0 the

tine peri.ds reporiing tholr naxioum Snclnoidm}

g

N
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Only under thie condition it is possible to compare the processes taking

logical atates of the organism,

Wie should also mention the difficulty of determining the safe doses
of radicactive indicators that would not affect by its ionising radia-
tion the normal biochemical processes and at the game time be efficient:
for the determination and the purification of separate fractions of
Qubstancee that are contained in the tissues, The employment of semall
doscs of radioactive igotopes in certain cases is incapable of elimie=
nating the harmful influence of radiation due to the specific acsimie
lation of radioactive substances by sohe structural elémente of cells
and tissues, When tes}s were made with concurrent administering of

stable radioactive isotopes (for instance carbon 0*> ana 014) it was
possible to foretell and preclude the harmful influence of the radia-

tion, In this case the difference of the experimental results ohtﬁined

with two isotopes may be interpreted as a sequence of alteration by

radiation of normal metabolism.

We should also take into consideration that certain amounts of the
carrier that is introduced into an organiem can influence the rate of
'inclusion o{ the tagged substance into appropriate processes. Therefore
it 18 advisable to avoid using the preparations with a big amount of the
carrier and with a low specific activity.

The gource of errors may bes the difference in the conditions of
the experiment énd control, the difference in the biological states

of teats orgahiems; the conditions of administering radioactive

substances and the measuring of the activity, ete. For instance, the

activity of the initial eolutiom of a'radioactiye substance
meant for administering should be determined in the homogenate of

.
Lo

\

N

2
~

_place in one and the same or different organs but under different physio=-|

i
i
b}

PP S
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‘the same tissues placed on the target, which would be studied in the

'adaptat on to the naturaP radioactiﬁe isotopesy the adaptation is most

of the blological but if the chemical processes, in vitro is exhibited

~ and hydrogen, the masses of which differ greatly. Changes have been

P o

=10~

test,

Considering various sources of errors in biological experinents
with radioactive isotopes. Hevesy, considers the non-identity of iao-
tope propertics to be particularly dangerous. Literature presentis a
great deal of observation of isotopic effects during’thc métaboliam in
living organisms of hydrogen, carbon, potassium, ealcium; nitrogen,

sulphur. In some .of the pBases these observations should .be verified.
It is of interest thaﬁ it is possible to observe in the organisms -

probably a phenomenon developed in the process of evblution. It has

been s:oun for instance that the an almost 7,000-f0l1d difference in the

A % i P, AT

activity of K4° compared to K39 d4i1d not evoke any changes in the qynthaol
tio activity of Aspergillus and did not give a reaction on the part of :
the contractions of an isolated heart of a fgog, through the vedsels of 1
which Ringer's solution 6b?taining &2 or k%% was sent, ~ f

The indubitable difference in the chemical properties, not only

for the isotopes of hydrogens: tritium, (H’), deuterium (Bz.jjable 1sotope);

established that have been cauesed by deuterium in the rates of different |

fermentative reactions, as for instance im the experiments with sucoi-
nooxidose. It has been indicated that though the diluted solution of

nbo do not offer any apparent action upon,many'biological prqocases,llt ,
cannot be supposed that deuterium reacts at the same rate as

hydrogen, and that the ensyme would interact with the subatrat
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doutezina cantoining doutoriun Just as with its norarl substrote
tnder natursl oconditions it 1s herd to diocover tho freotloding
of bydrmdn 1g0topos, theso aifficultiocs dlpan:orr in bioloricrd
systoms vhon doth radiceotive isotorocos are usel pinultenoouslye
2 thio oase wo ey compare tholr rolative enowmts in tho pubgtrates
end the products of synthosis hyximfpinr: @d by Judcing tho diffe
rance, doternine tho derres of frrotimning of onch imotope as rolat: -
to ord:nm hydro_ane It hes boon ghown that tho froctioninc of
hydroren isotopos nay bo particularly woll obsorved in biochonicel

systcas whoro tho pure aynthesis tekos place of dofinito sube
stencos, 1¢0e¢, Vacn tho gynthosis rete 1s hicher thmn the Gipe
intocratim reto, for ina:.mce, during the fomntion of fatty
aclds i thoe milching nenary ¢lends It has bom proved that tho
tritiunedoutoriun ratio in tho agmary clend fat is cnallor them
in the tiscue fat whilo in tho dlood water end in the drinking i
wator 1t la oquzvulmt to 2 epperontly @ ccoperntivoly mell ’

- gaownt of u-zum % doutériun 1o included into the maaary !
. glend tato : I
The exporincnts ¢n elca have show the ‘esparrtion of earbon f

l , 12 1“ i}
A o € ond ¢ , mdvafxx while during tho c;roung of springrvotch

on a nodiua oonteining rndloaotivo ipotopo Of celciun Ca , 4n the |
. plents the specific activity of Cn von by {30 por rnt i
' bolow tart in the nutritive modiume | |

Hunorous results of oz erinents proved thet én e nunbor of g
! . | cesos dooling with living objects it is adviceblo to thorouchly ]

| - ®oM9:5x melyse the problem of chanicel Mdentity of ieotopes,
not enly of hydrocen but of othor cleamto es wolle I this !
| - 24014 wo should gscunulate nov experinmitel md thoroumly'miﬂodf
L |
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data odteined under impecceblo oonduim&
Balence teots oarried 0.t with the sinultancous efministoring
0 the or_mion of s enimal of difforont in:itopos of onoe end
the sano olc:ant may reverl good eonditicme for the stuly of
differances in tho balmeo of ipotopces, becn:ise tho sunary effects
for the whole or.enign aro cbaervods Tho o :thor workin: jontly
ui% A-D-coéglobov has chown tho 41fforanco in tho bnlanco of

- Co: ‘snd CO ¢ TO Obtnin conpmblordata mdsctor ccaplote roliabils

ty of the rosults, the chloridos 00"9 d CO  woro sdninistord
adnirnistorod t0 en 0 mign Of g Pebbit slmnlienocously, tho oxcre.
tion of thoso isotopon from tho 0 snign was studlod in ono ma
{l:*avou-acé sanples of delily mounts of focos ond urinoe Rocardloss
of t.heeo nethods 1t wes Gotoruined thet in wne end the ormo poriod

£o
of t.ino the oryggAm kops €O much otronger (€8«0C por cant)

-

then aen. G0 (SAZporzomt)e (5-027). Tho aymmics of the daif)
oxorotlciY0o and Co  studilod ’ ‘tho balanced pariod
oloo ?hova gg.mo: -necens tho penk for co folls a tho third day
el for CO for tho fourth deye
| !‘meso diflormeos in tho bmlancos meyégo due to tho faot that
wdor ane  oincle-tine inirocuction ?g co bomqqu:nbmm is
strb?.imod with the metrbolimm of CO , the CO 18 studied

' mdopmdmuy frem tho reculating acticn of tho Cobalt dapooir.o.

the' funetion of wn-Ch. prior to tho adnin’storin; of co von

 vogulated for co e

Tho employnant of rndlosotivo 100toros in tho stuly of mote
ﬁolimam a 1iving or: smlan yequiros wolleprounded 'omelunimn
4 thorouch 4iccus:ion of the oblnined rosultos M oeny eanes
evan authoritative mm?ébtam‘ rosulto which 6hould be eprronche
wogt ouuogu;,mnn thoy 0cnclusions ere proaaturo end riskye

7N\
/
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de ehald dlscuns tho problms of a poa:iblo mplomaont of
rediogetive ipotopen for tho study of motobonm in foruiee cnioale,
in connectim with tho tesk of lnprovinc tholr productivity end -
prwmuna andanic dlsonses; in mbrasnd- dovelopnant of eninaln
ma eloo wzam problong of redioecolory md vo aro not set ing
ournolves tho teok of g.tmg Y :.m of 1litorature ewor:ns theoo

problonse
' This popor aim oaly m trand of resoarch, tho o!.abornuon-

~o¢ which 1s inportms for the anttlon t Zr ngF tnooroucax ma

wucax prodlons of N.ochmhm minalos

-
R
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 are quite important and have already yielded valuable data which has been

‘under high productivity of f£arm animals, they have remained unutilised.

M

V.V.Kovalsky

D

VASHNIL, Corresponding Member %

- PHE STUDY OF METABOLISM IN FARM ANIMA(CS AS RELATED ;ﬁ

70 THE TASK OF IMPROVING THEIR PRODUCTIVITY | :

The study of metaboliam in highly produstive farm animals is not of ié

a commercial interest alone. The understanding of ways for onegilded,

specialised orientation of metabolism which results in the synthesis of ¢

'eome definite substances in an organism, for instance of fats, proteins,

muscles, milk, qqél. shall provide the theory for obtaining control
over the processes which increase productivity., This major problem is 5&

facin our physiologists and biochemists. Updinarily, when we study the

‘métabolic processes in an animal organiem, use is made of specially I

ecreated oconditions of an experiment or of the violations of metabolism

caused by some developing disease or a pathological state. These ways

used to formulate modern concepts of the processes of intermcdiate me-

tabtolism in man and animals. A8 to the specialised forms of metabolism

In this field goology sets more and more tasks to be solved by physiology ;

and biochemistry. Indecd, it is impossible to ignore the accomplishments '?i
of animal husbandry which has evolved highly productive cows, pigs !
yielding a great deal of fat, or shaep producing a great amount of

wool. |

An ordinary uvow yields on the average from 2.000 to 3,000 kg of

milk annually while a highly productive cow yields up to 14,000 or ;

15,000 Kges LeCey approximately 45 kg dailyj the finest cowe yield

during their life time close to II0, 000-120.000 kg of milke

what are the peculiarities of the biochemical procecses in an

organism of a 6ow |nd in its mpamary gland under such great productivity?

-
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It should be pointed out that the mllk of cows of the Joraoy vreed -
contains up %0 5,5=606.> of fate Of creat intorect 1o the otudy of )
tho synthoeis of milk £at precisoly in Jerccy cows oinco it ccems to be
easicr to discover the internal pochaniom of ti.4e procona there where -
4% procecds in an intenaive and ptrikin: forme
It is also worthy of attention to study comparatively the aynthoolo
of milk fat in animals, the milk of which contains pinioun amo.nts of
4t (in horoos, approximatoly 1) or on tha conlr ry a vory groat
amount (approximately I0% in rabiits, I7% in North decr and 44% in |
dolphinoge | R .,
, Anothu® 1ntoreeting objoct for the atudy of animal fat oynthesls .?
. is the pig of tie preitovo brood, for instance. At the ace of IO monthse ,E
it r qchoa tho weight of 170175 kze It's fat weighs approximitoly €0%
of the alau.,hter wdghte Approximto]s 6u7 kg € £at is dopooited in the
fat dopots overy montho in an organiem of such a pige nnd approximnge

to daily Tato 15 200=230 gre This intonsive eyntheoie of £at proves

. e e ———

‘ dofinito esnoialiaot on of intormecdliate metabolinn proce-cen owing to
which goms of the 1ntermedinte metabolic productas are gainly conpumed

: for tho synthesiso of fat,

{' : On2 ocannot icnoro the insotances of high’ productivity of wool, ‘

% | " 440e high dorroo »f speeiall pat:on of the uynthoata of wool protoin- v

' keratinse shile tho ordinnry £ine flceco shoop, with n comparatively

good productivity, has an annual wool yiold of somo 6 or 8 kgy 2 ram

of the Askania Ramboullat breed can yield more. than 257ks.

. m4s high produstivity of differeny typoo of far: animaln and the

rolated epocinlisation of metaboliom, may rosult due to tho woakening

of the proce-sos of motabrliemy a8 wao dotermined for the accumulation -
of protein with the growth of ralignint tumours, duc to th> inoroaoe
1ng intensity of the : '

-
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synthesis with the utilisation of the intemediate metebolism
- products for special sed formgtion of definite proteins and patty
subgtences or by a simultaneous combinstion of both processes.
Thefo is a poscibility of a more profound reorcsnisation of the ;ﬁ
internedlate metabolim. Such substentisl chenges in the metcbolim |
B proveg the possibllitles 'which have not reached thelr lmj.t,of the
reorgmnisation of blochemleal processes in sn or_enisme This probe
lem 1s related to ane of the most interesting questions of evolu
tionary biochelh:latr& end it Indicates new ways of enalysing the J
sdagptebility of metabollc processeao' ‘ .
‘When studying the metsbolisn yelated to high productivity of
farmine animals as well as the péculiaritiea of.the Intermediete
 metebolimm and the utillsation of the Intormedinte neteboliem
ptoducts for cerrying out speclalised syntheals , & big part should
“belong to the tracer atam nethode.
The study of mllk formation in laboratory snimals camnot oxe |
plain these processes in hi&kpromactive cows or in other :m b
‘eninals,such as sheop, goats, horses, pigss The problems ofr milk b
tomation in farmineg enimals should be resolved with due considers .

) . tiom br a number of mwmm:txn blological factors
‘! (the breed, the 1,,e:edi:ng. golection and choice of fat milk femilles

end 1lines), of the biologicel state of the enimgl including the
peculiarities of the composition snd funotd nal state of the miocroe
flora of the g;gt.ro-znteatine tract in mminents particularly A
of the pouch. The study of the breeds , of tho foeding end of the |
blolocicd states.of the microflora would help to enslyse the 3
mtenaity o:r nilk formation and boasibly » oértln quqlitative | )

upooto of the process, while the study of seloction end wolﬂne

e T AR R S

would help to learm the role of beroutm taoton.

N
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The main part in milk formation belongs to the synthesls of
the components of milk, i.e. fats, proteins end carbohydratess The
formation of these substonces 1s performed in the manery glend but

it may procecd partlally in the tissues of the orcenism and In the

pounh of the ruminantas The methods by meesns of which modemn bio-
chemistry uses tracer astoms to study the synthesis of fats, prote

" 4ns end carbohydrates of milk sre different: whole eninelx orgeniss
- are employed to study the destiny of tegzed forerunners, l.e. the

substnces whicha\;n'an the dloocd serlretn the memery glend end in
& may'g& the materl for t‘z\e synthesis of fats, proteins and

“w
_oarbohydrates of milk e tagred supposed forerunners are intro

duced into the perfusion liquid with eirculates in an is0lated and

. surviving memary glend; the tagced foi'ermners gre introduced into

e medium with the cuts of the mamery glandp the tested ta,ced sud=
stemban are sdded to the suspension of extracts of the memary glent
the method of eutoradiography of cute snd of intact mamary glend
18 used to detefmine the sites of localisation of tasced compoundes
The employment of ta_ ged forimmmers engbles us to obsgerve and

snalyse such aépects -of metebolism In the inamary ¢lend which cennotl
be determined by using the ordinary nonetagged forerumnerss The dee

termination of the differene in the concantration of the non-
tacged forenmhers in the artefiel blood vhich flows to the memary
(lend, end in the vemous blood wuich flows from it (the so-called
arterialevenous difference), does not give us a posibility of Juds:
ging the synthetic processces which teke place'withﬂn the manary
glende The employment of the nan-tagged forerunners does not give v

an opportunity of tracing their fate in the mamery rlende The

anal.sls of the results of these studies is handicspred by snothex
cmdutmoo, namely, that the arterisl-venous difference 1s a
positive value frequently, 1e0v, the encentration of the fore.

—~
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yumer is higher in the vemous blood than in the arterial which
flows 10 the glends The émployment of tagced forerunners helps to
deternine the degree of‘theﬂ.r utilisstion by the gland for the
synthetic proceeeée, by esoccounting for the tag.ed products of sym
thesls in the blood which flows from the glend and in the milke ;
In this process the deteminatim of the tarced substences in the |
_ a_land proper givés us a posibility of entadblsching the degree oOr
the stare of the symthesls 1,0 trade the intermediate metabolism
procesees In the memary glende
It has bean found that there are different pathways for the
synthesis of fat, 1.0 fatty acids end glycerin, in the mgnary
gland of big homed cattle end in some other speclesy I the big
homed cat'le, spproximately in other ruminents as well, the tlssu
of the manary glend employs for the synthesis of fat the agetate o
' but does not euploy the glucose while in rodents (rets snd rebbif) - ,/
4t uses glucose or glucose# gcotate, but does not use acoetate elon .- B
These differences were found in the study of oxidation of E
tacced acetate end glucose by the ocuts of mamary glande It was
found that the memary glend of a ral oxidises mainjly glucose
‘while the memery clsnd Of a sheop oxiddses with greater vigour the
ecetate, not glucose. This experiments show the importonce of
mVegtigatins in farmédms eninals end not‘laboratory ones vhen we
gtudy the physiolosy of the mamary clende I the 'e:q:erimmiz
in goats by mems 0f a tagred forerumner - acotete (CH C 0O Na,
~ adninistered by intree-venous injection differences Were found”v\
" the synthesis of the fatty acids of blood plasia end &£ mnilk.

q

‘The taggeed acetate was used fuller and more vigorously to syn

thesise milk fot then the plasma fat. The milk fatty acids reach:

naximum specific sotivity in 3-4 hours following the injection

of ta_:ed scetate whereas the fatty acids of the plaong ~=

PRV GRS W
ks
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.6. .
in 24 hours, and ths cuncontration of ti.o isotope in the fatty acide
of nilk wao novérn;l £51d that in tho fatty acids of plasmas The atudy
of the eynthowié of the f£atty noeids in tho mamary gland by unin: the

targsed acetate shows the 1mportance'bf the mothod of tacd ntoma

for explaining; biolo ical aynthes2oe Ti.lo method makoa i1t pospibdble

to detorm ne the dogree of the utili-ation of thno forcrunner for
the blological synthoole, and to diccover the progese of the
aynthoeis prop re 4¢ haa boon found \n goata tﬁat GO® of ta.~cd
acotato is oxidised in the organiss and excretod as carbon die

oxide while 505 of acotato w.ich 1o retained by the organtem trange

forms into fatty aclds of milk within 6 hours, Moot 1likely the nile

ching goato oxhibite tha vace phonomonon when 505 of the non oxidioing

acotate produch by thc‘organpom io tranaf’rmdd into tho fatty acidro
of i1k fat in 6 houra. Pollowing the aoparation of the milk £a¢ obe
tained in teats with goato, with the enmployment of tarned ncotato, the
spocific activity of some 6: ti.o £atty acido wao tontode It wao found
that the specifie adi.ﬁty congietontly nereapen in tho row of fatty

acild, alongeide the growth of tio earbon chains acotic (containo two

atoms oi carbon in thé chain), butyr.e (four atome of carbon),
caproic (six atoms of carbon), eapryliec (olcht atoms of carbon),
capric (ten atoma of earcon), laurie (12 atoms of eavbOn);.ﬁyrietic
(14 atoms of earbon)s This increace in tho spocifio activity provos
tho congistent incroase in the numbor of tacsed carbonm atoms in the

ca bon chain of fatty acldes It may bo eoncluded from thoeo oboorvae

' ¢ione that tie tacged acotate acts an the initlial substanco for the

aynthesis of tha entire row of the montionod fatty acido, contained
in the nilk fate
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In order J:' imagine the entire process of the fatty acids
synthesis weYhad to make sure that the tagged carbon Jmnot
Win the ascetic acid =~ the initial substa: nce = and
alv}qs remainl only in the carboxylic group ((:H3 01:"“9_03). In
the bn hatnic group which has the formula of CHB'C «-COOH, the

oarbon atom 1 and 3, £k proved to be active whuo k’fl and &
dnactive. The observation which we had conducted helped us to

conceive the pattern of the butpric acid synthesis from the
acetic acid in the fonowins ways
cu -c"“oomcnfcnoon—» Ol ;=B ;=GR =G *00H

/"/ G) @) 0

In /tho oapro*? acid which has 6 atoms of carbon in the

‘cheinsCHyec 14, =0 -01* B, ~0H_~c™*00H

(i) = 6 6

The activity of carbon atoms 3 and 5 was equivalent to the
activity of atoms Jxsmiéx§$x 41 and 3 in the butyric acid. This

_ enabled us to suppose that in the synthesis of the caproic acid
the butyrie acid is utilised and the acetic scid is conbined with
its CB,=C'H -CH,~0"%00R + cB, -c"‘*oon.cn ~cMq_~c™*g ~cH, -c““oox

Ig')thi sza:(tZQ (;)utty ucgqs are srad?an{ 'gnde or? npfi

 oated in the process of synthesis in the mamary gland. Their

carbon chain increases by the Joining of two earbon atoms of
the acetic acide.

A big part in the -synthesis of the milk fat belongs to
glucose. This was established by experiments with ucfating
rabbits which were fed by starch containing tagged carbon (O“)o
In the digostivo tract, the carbon was split down to glucose.

. The glucoso was assimilated and was used up for the synthesis of
tnt in mapary gland. These experinents had yrovod that in the

course of 6 hours in & manary gland of ¢ rabbit |

AN

R e

R R T RS e e TR

bRk, T i M AR

o A

AT e VB a AT BB

S Y T

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7



N T

- Sanitized Copy Approved for Release 2011/03/02 : CIA-RDPSOT00246A059100170001-7  *

from 75 to 100 % & glice glycerine and spproximately 256 of é

volotile faitiy ecids contained in the milk fat ere formed agein §
_out of glucosee New research have helpei to suppose that the
| ' IR synthesis of fatty acids sndYof cholesterin froa glucose is
preceded by the disiategration of glucose into the fragments
with two atons St carbon in the chaine Zhe distntegrétion of
glucose, mo.t likely, is performed » via the stage of the

P%*VMHIL acide.

The observotions which we have presented here and wuich wo:

e A ST B T E T o e e e

_ cooducted with the use of tagued acetate and glucose have 4K:NII

" 4is® better utilisation of glucose for the nyntheais of milk fate
This is in full agreement with the concept of glucose ih%gp the
im.ediate totgiunner of glycerines :

:é% Certain Xnveatigators are inclined to deny the difference

in the processes of the blological aynthesis not mer ly in
different specics of aninaln.but in the d&ffering tissues of one
and the same organisme. For insience, atiespls were pade to
Judge she synthetic processes in the mamary glend on the ground |
of the study of the synthesis of the tissue fat. However, the
_ . dnvestigation of the tistue fat synthesis with the employment eof ?
’ o the butyric and caproic acids ta ged by deuteriun (K )y foiled i
' %o show the formation of the higber acids from the butyric and
caproic acides Heoce the procecs of fat formation in the tissues

A

can follow a pattern differing from that ia the mamary glande

s g

‘ Study was slso uade of the inclusion of water with tagged

‘ . hqdrog;n into the fatty scids of theinilk fate

E ' - - It rezained unclear why the milk fat is not enriched as
distinct from the tissue fat by higher fatty acidse in the
experiments with the synthesis of fatty acids of the milk fat

v,

e

o s e

- S
3
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in the mamary gland of a goat by using tegzed acetate (cu3-c1“o¢
Fa) palmitic and stearic acids/practically\had,no activity, i.e.
were not synthesised - mtato&t‘:";zc myristic
acide However, the experiments made on mamary giand cuts incubaﬁ
in & medium with acetate , had shown that the synthesis was per
formed thenks to the acetate. It is possidle to suppose that
the differences depend not upon the process of the synthesis
proper but upcn some other physiological couditions related to
the structuie of the mamary gland, .taemrwmved—fm—tho |
oprore-of—fusbhor-ohenteal-trunsfomationsy If the milk fat was

enriched by the higher fatty acids.
With the use of tagged fssfa phosphates (&2}95204) for
, instance, in the experiments with goats and cows it has becn
o proved that the phosphatides of milk are formed in the mamary
gland thanks to .the mineral salts == the blood phosphates. A8
$o the blood phosphatides they are not forerunners of milk
' phosphatides. The renovation of the phosphatides in the mamary
gland proceeds at & higher rate than im the livers The pathways
of phospbntido and phoaphate circulation im the orgsnisa of .
~ goats could be represented in the following skaxkx ways
Plasma phosphates -
Liver phosghatu na&mxv gland phosphates
 Liver phoa‘%utmes u'kmry ¢;land phosphatides
 patame phosphotides |
’ Milk phosphatides
The synthesis of milk casein can follow a pumber of

patterns o By means of the inthmua injection to goats darged

PR S :

L

‘

AT 557 RN A T e Al £ s A

ot witbdrewn into the gland tracts, it would be wax without fail

SRV E I A - o
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by oarbon 619“ the free aminocacids (glycine, nerﬁno. valine,
lysine, noéyoninc) it bhas been shown that the milk casein
synthesis in the mamary gland cam be conducted thanks to the

T free aminoacids. This is corioborated by the tagged amino-
acids which are detected in the casein. It is possible fhat

"~ peptides originate as the intermediate préducts of the synthesis
but they are not stable. We have not succeeded in detecting pep~
t$ides containing tagged aminomcids. It is of interest to study
the forerunners of aminoacids which are formedu in the manary
gland. Thus, it has been shown by the experiments with lactating
cows that in the mamary gland amincacids originate from the
glucose (01“21255 of alanine and serine, 10% of aspargic and

gluteic acids snd 7% of glycine. In this field it is particular

1y important to solve the problem concerning the souréea of the

acids. The phosphorfus of casein as has been determined by
experiments with intravenous administering of tagged phosphates
(containing P’z). originates from minersl salis —- blood phospha

Jﬁé\rgﬂ not'é'ol phoapholipidoi.
i

Phosph de phosphorus naaabo—iaeiuded~tn casein which
is 1£:thocisod at a slower rnto than the phosphatides, only

‘atden insignificant .

Intereasting rosultl were obtained in exporinents with
dogs and rats concerning the inclusions of phosphate 252 into
the proteins that are precipitated at tho iscelectriec point of
casein (#.60) and also imto globulines and albumines of the mama
ry gland tissues. _ . o

In order te study the ways of synthesis of tho lilk susur

lactose we have conducted the intravemous adainistering .: ttss.d

PRS- STNCEE S T pys

=

e AR

+

e A . T g e
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synthesis in the mamary gland of the so=called irreplacable smine .

o e
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glucose (its first carben atom being 014) into the organism of
lactating goats and thereafter the activity was determined of
#he glucose and é&nctoso remnants of lactose excreted from milk)
The investigation has shown that the bl d glucose sedves th )
main source of both lactose components. A contirmatiodﬁegp%ﬁtv
glucose and galactose |of milk sugar/formatieon from one and the
same source =- blood glucose was received by mepsuring the
aotivity of the glucose and galactose residue. The equality
of the activities indicated upem the identity of their origin.
8imilar results were obtained in the experiments with the cuts
of the mamary gland of lactating guinea pigs. Same conclusions
were nade by investigators who bad studied the synthesis of the
lactose on the isolated mnﬁary gland of a cowe The ways of
glucose transforgation into the galactose were also studied.
It may be considered that the glucose is broken up into two throc
ocarbonic units from which the galactose is synthesised.

Big difficulties were encountercu im the investigation of
the lactose formatiom im the mamary glapnd homogenates. For a
lbns time we were unsuccessful inYobtéining uctive homogenates ,
but the Ratter had also synthosist*’tho lactoao 1n such ¢ small
quantities that the newly formed lactose could be detected only
thanks to the employment of tagged atoms (glucose, tagged with
01“) and by the method of chromotography on papere. Substantial
amounts of adenosintriphosphate were required for its synthesis,.
The addition of different é\xonophoaphates did not intensify
the lactose synthesis. Ia all the conditions that were studied
we did mot succeed im ensuring & liiilarly vigorous synthesis

mdact

; ‘ ot'tho‘laotqlo which is observed in the wndemeged mamary sland;

et A A .

'~

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7



L it s e

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7

L T b BB e -

0f particular interest is the study of the Gﬁfc playea
by minersl carbon (carbom of é¢arbonate) inm the synthesis of the
organic substances of milke. Is the mineral carbom imvolved into
the synthesis of organic substances in the erganism of an :mimall.f'i
This ic a problem of principle. It has been considered that the
transformation of inorganic carben into orzaniclTakes place only
ia the process of photosynthesis in the green plants. If some of
the investigators did indicate the possibility of the organmiec

substances synthesis in the animal organism at the expense of
mineral carbon, they were unable to provide eny direct proff.
The method of tagged atoms, the employment of tagged bicarbonate
(Na 301“05). which contains carbon C'% helps to dskmxmime solve
this important preoblem by direot determination of the tagged
carbom withim the organic milk compounds. Tegged bicarbonate

was administered intravsnously inte the organism of a cow as the
forerunner of the m:%pound- fa~4hre-nidice The determination
of the specific activity of proteins (casein und lactalbumine),
of the Ractose and the milk fat has shown that C'* of the carbe |

. nates serves the source of 10% of lactose carbon, 4% of casein ,

01“ carbonate :

carbon and two per cent of fat carbone. When
was introduced directly into the milk tank of the udder a 5rentar
activity of the milk lactose was observed tham during the intrae
. . 'venoul administering. These results confirmed the findings of
,  the suthors whe believed that the n:aﬁzn of C'%nay take place |
directly in the mamary gland tissue. The imtreduction of 3.1% 3
of tagged earbon of bicarbonate inte the wurine has been determinm ‘
ed in the experiments with cats.The carbon of carbonates cem {

sexrve as the source of carbon of amimoacids.of <the milk casein, .

New studies have been proving with grewing Sertaiaty that

R

- ..
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the ruminaents , most likely, have no need for the irreplacable 3
~ aminoscids of fodder. The urine when it replaced 50 per cent
of fodder nitrogen j;roved to be as satisfactory == substitute
of protein in the fodder lanmbs and milching cows. Under ' 1
experimental conditions when fhe urine was the sole source of
nitrogen in the fodder ration of the ruminants, they -hed
continued to éain weight for more than 3 months. '!hin, can be

~ explained by the ability of the pouch microflora to synthesise
i: of
tagged urine has substantially helped in settling thi; problem
guw%uas the problem covering the mantingemks conditidns of the
formation of toxic products in the pouch, namely of ammonia and

But 1s 3sit }
carbomate of ammonia. Xtxts possible,however, that tie carbon !

~ the necessary aminoacids from the urine. The employme

et A AT,

’ S of mineral salts in ruminants is also employed for thd synthesis g .
'% » of aminoacid? Aminoscids which contained tagged carbc'z; have been P
discovered in the milk casein following its hydral x hydrolysis : '

after the intravenous introduction of tagged bioarbonate with

014 into tho erganism of milching cowse. These experime,nts bear
direlt greff proof of the participation of mineral n:‘lt carbon
in the synthesis of sminoscids. It was also shown that the tagged
‘earben of bicarbonate, of acetic, propionic, butyrie dcids is
included in the composition of aminoacids, and of thet

IR e g B n

rroplnoablc

- ones smong them, though in a small degree. No complate synthesis
of the kg'st:ldino at the empense of carbon of bicarbonate, takes
the organism of cows. The latter is included .only

in the calrboxtuo group of the gystidines It remain to,be learned L

as to the degree 6! the pouch miocroflcra participationiin these

place in

A T T T MR PYE AT,

¥ , can be solved since even with the intra-venous adminig!

lynthuux; By means ¢f the tagged atoms method the quef!tion
] : . {

ering
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: f %
of tagged bicarbonate its destiny may be traced’in the digestive

tract as well as the waya'of its penetration to the pouch. As to
the synthesis of fat by the carbon of dicarbonate it is supposed
that 1% is independent of the pouch microflora. The synthesis

R

of the milkfat thamks to the bicarbonate (G'*) has been performed

on an isolated mamary glsnd of runinantss
0f great interest are the studies covering the assimilation

by milching cows of mineral sulphur and of its consumption for

~ the synthesis of blood and milk proteins. Tagged sulphur £8x

(855) was _added into the silage in the form of 83 5():,_.. which was

‘fed to the milching cows. The majority of the mineral sulphur

taken into tho organism was withdrawn by the kidneys. The
tagged sulphur was included thanks to the synthetic processes
inte the proteins of the blood and milke This has proved the
part pl.gyod by mineral sulpbur in the nutrition of the milching
cows. Complete removal from the organism of tdgged sulphur with
ailk and urine took place following the expiratioa of more than
50 hourse. The experiments conducted gbtla an isolatec mamary
gland of a cow have also made it possible to show the utilisa.
tion.ot mineral sulphur &M (N;283504) for the synthesis of milk
proteins which acquired weak radlactivity. '

The study of the metabolism and of the synthetic processes

in a mamary gland of highly product;lie snimals has not becn

conducted prachicaﬂyayoem This sphere needs inveati
L______Ifor% oLl

we
gation. WMﬁe‘htsh l:lu{yioldins productivity 4t is po-sible

 to expect not only an increased metabolism, an increase in the

processes of synthesis or the weakening of the disintegration
of the synthesised products, or their vapid removal from the
sphere of cellular metabolism, but $o & certein degree new

ways of syuthetic yrocesses, more intensive utilisatsien .
: T of -

A
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. the forerunners and the products of the intermediate metabelisme
It has been suggested to determine the intensity of the metabonni
in a mamary gland by messuring the activity of the tagged atous |
excreted from the gland by milk (a,), divided by the uctivilfy
of tagged atous (az) introduced 1nnﬁé' axtery of the mamary

-gland or in' genexral into bloods p» —;3-. This factor of mamary

glind intensity metabolism does not provide for the activity
of the gland which results in the excretion of certain products £ '

S

O PU-S R

of mefa‘bonsn end synthesis into thevenous blood which flows
from the glande. In order t{o have fomplete idea of the intensity ;
of mamary glend metabolism one should add to the activity of the 'v
tagged products of metabolism excreted by milk (a,) the activity

SR NI # 0 R i

of those removed with the blcood flowing away from the gland (u,).

In this case the metabolic activity would b§ expressed in the
a,+a ‘

following form——z—‘z o The eurichment of venous bleod which

flows away from the mamary gland by eertain products of its

e AT

R

aotivity has been many times proved by the method of tarced atoms
(Zor instance the enrichment of venous blood by the compounds of

ESECU AN

~ tagge. phosphorus).
I shall take up one private problea which is attracting the .
attention of the seotechnicians. Does the formation of milk
take place maimsX mainly during the process of milking of ia
botw'ogn the two milking sessions? I shall not wxdswsXix dwell '
on the problem whether this question is correctly poised by
some of the physiologists-sootechniciams. It has been experi

L % W RTINS . BTl TN Ll L W R 1 T

‘meatally determined S:_ intra-venous administering of tagged
phoopbnfu (contunng' P’z) and by the -muring of the activity
of the products of the milk which is

Lformed before mﬁh

R i
/
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milking and after that the synthesis is increased when the aXvixm
alvool’rm free. As to the period of the milking session the
milk is not formed im considerable amounts (Azimov, 1954).

The brief data given here about the investigations concern
ing milk formatien in faminé animals conducted with the use of |
tagged atoms show that the employment of the tagged atoms method
has & 1ot of new ideas to our concepts about the synthes
is of § milk, hal helped us to develop or revise and amend some

| of our old o Further empleyment of tagged atoms in the in

vestigation of the metabolic procoases and Qf-the synthetie
Vactivity in the mamary glend im highly productive enimals, opsns
up dbrosd prospects mince the WW
| beTowe-TITAr
| Another important problem associated with the synthetic
aotivity of the mamary gland, particularly in highly productive
cows, is the employment of the tissue depots of the organism
for ihe prodnctil&; of mhlk. These problems have been many
times discussed but no final settlenent thereof has been
achievec. If is unknown under what corditions and whed intensit)
are the tissue fate, proteins, carbohydrates and mineral
substances ere utilised in highly productive cows te synthes:lu
ailk. The correct solution of these questions may be achieved 47/
- dma~the stu 4 quantitative relations between separate chemioal
cemponents of fodder, of the depot and milk.

Ia the study of the wool productivity, of sreateat interes
is the t:lndins out of the conditions of assimilation of sulphur
containing substances and the ufilisatim of the weol proteins .
keratines to synthesise them. These guestions can be settled

i ' with the use of tagged aminomcids ( for h-tuido' of cystein,

B,

D P N

¥

b e et M

S
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metjyonine, containing sulphkydril group &H with tagged sulpbur

By using the tagged compounds of sulphur it is possible to
f£ind out the degree'of the utilisation of these compounds for .
the pﬁoductivity of wool in sheep of different breeds and undex
different conditions #f feeding. Another important question is
the =mxd conditiens of synthesis in an organism of a sheep of
dulphur containing aminoacids by the mineral sulphur. The synthe
sised aminoacids containing tagged sulphur are disiributed
smong different organs and partislly are included into the
wool keratine. li:idg‘it:s zcunulation of tagged sulphur in the
kexratine the intensification of the formation of this protein of
wool is appreciated. '
] In our laboratory A.L.Paducheva conducted a comparative

. study of the utilisatiom of the sulphur of mineral and organie
compounds (aminoacids) tagged with 8°2 for the synihesis of
wool kexatine; It was determined thaf sheep (rﬁninants). dogs
(predatory) are capable of synthesising cystime for wool keretine
from inorganic compouhds of sulphur whereas thé representatives
of the family of antelcpes (661us, tartaricus) and also rabbits,
(xrodents), foxes and’ mink (predatory) do not possess this
oapabilitye During the ses ion of hair shedding and growth
the rabbits and Colus fartaricus are uaing for.tho synthesis
of keratine only the organic compounds of sulphur. The dogs
and the coarse wool sheep —- mot only the organic but the
mineral too. The new=born lambs and Colus Tartaricus do not
synthesise koiatinq from inorganic compounds of wbol which

i proves the impertance ef the intestine mieroflora for this

7~

N\

855) and of mineral salts (Na2555, Na283505 N&‘95504 snd others)e

;
3

t

4
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nitrous metabolionm romain unstudiods The inventipation of thio problem

A S Ry

S Y% T

muecules « 2I daye ' : , ,,t

*I0w
prococa,

As to the animale of mcat_yielding brecds, theolr mctabolinﬁ ie
specifically orisntated towards improved utilination of nitroua sube
stances, of intonsive aynthesis of tho aminoacids and ticsus protelnu.
The peouliaritics of the mitroun retaboliocm are proved by the relatie
vely big growth of the muscular mace in cuch unimdle an éomparcd with
tho other broeds aven with a comparatively esicilar content of aminoe

acidas in the foddor, llcanwhile, these most inteorosting procenses of

1o important not only for tio sootechniciana, it 1o of oonaiderable

intorast for gonexanl biology and ahould show tho poceibility of a onéo .

nided dovolopment of functions as a rosult of solcetion and evolvings

it is aleo ponrible to determino the rate of protein oynthosis by

‘ueing the method of targed atomss "6 havo no psuch doterminations for

the animals of meat yie!ding brceds. The rate ~f protein synthosie in
étermined by admihietoring a tagged aninoacid, (glycine ‘appod by
stable lgotopo of nitrogon o NIS. for instance) and b, pubsoyient dow

tormination of the rato of exoretion with the urino of the pubstances

- eontainin; the ta:ged at'm, mainly in the urea, vihich ia calculated

by uein: a apceific Hrmulae Theeo doterminations havo boen carried out
on meh and laborat ry anima.se The averagé half 1ife of ;roteiné of

a huzan orgaziea ia ao,daya..ép to the proteins of livcr and plaaﬁn -
10, the protoins of musculos » 158 dayse For t.e rdo, the avorase half

1ifo of prdféiné is eubetantially lowor = 17 days, of the proteins of -

tie internal orzans of a rat e G-V.daya. of the proteins of the

ST IS

("T |

>{'

LI

-
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It follows from these éatl that the part of proteins wh.ch is
dnert for metabolism is comparatively great in mane It may be
expected that in'%g%u%bbcto of farming animals, for instance
-0f big horned cattle, but with a differ nt meat yilelding
productivity the rate of uetabolisn of muscular proteins would
differe Also possible in this cace are the differcrces in the
ratio of the-rate—of uetnbolié:%E} the proteins gk different
tissuess The rute of protein metaboliea is appreciulei by the
veiocity of the inclusion of tagzed aminoacid introcuced imto
the organism by the antravonongunothod (Zew instance of glycine
which contains tagged carbon G in the carboxyl.) It bas dbeen
determive. in rats that the protein metsbolism in muscules
pruceeds slower than 4n many other tissues., The rate of isoto
pe inclusion into the proteins of the internal organs and

~ liver of rats is much higher than that ® 4n the proteins of
musculese The myosine and ectine are renovated slower than othe
muscular proteins.

It is possible to imagine a seriecs of tissues in which -
the rate of proiein metabolism drops consequtivelys the mucous
- of the intestiue, the marrow, the liver, kidneys, placma,
spleen, lun;s, muscules, brain.
It ehould be considered that it is impossidle to explain

by the rules of the protein metabolism rate that are determined
4o experiments with rais and othcr laboratory aminals, the
peculiarities of protein nefabolls‘ in highly productivt'neat
Fida :1oid1ug bresds of animals, vrhere the rsie of muscular
protein renovatioa would apparenily depend upon the productivi;
created by the methods of genetics snd special nurishmente

These problems are of a subs. ntisl theoretical interest.

Fay

N

k!

o g W BT A S A o N N R e
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e
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~ animale with duo considoration for the opccificity of the motaboliem

_one, since it 1o accompaniod Ly the forrationo of poptidae bonde throu&b, 7_?

. toins 1a conducted only in the procacs of protein nubotancas gynthoole

"o pretoin molepules takeo places The datormination of the rate of the

~ Sanitized Copy Approved for Releése 2011/03/02 : CIA-RDP80T00246A059100170001-7 5

«20e , G
0f no amallor intorost should be study of t:e influence of differcnt A
amountn of protoin in the ration (incluling the protoin shortase)
upon tho rate of ronovation of the p:'oteins of musculga and othor

L

protoma; ‘Thesq jroblons ghiould Lo 2olved by experimcnin on farm

of protein sutaptancos in meat yleldin: broods and during intensive
ﬁuriehmant. ﬂn;h resulto have beon obiainod Ly using tazned loucine,
tyropine and glycine (O“).'methionino (835) clyeino, containing
nt&blo isotopo ‘of hydrogen, doutorium (nz), glycina (315) and othor
subatancoss The otudy 6:‘ the rato of acinoacid inclus on into the

protoins has bi-ouc):t out qualitativo differencos in this procons
different aminoaclda are included »Mto'the protoins ot a2 difierent

rata)s The obsorvation conducted with some peparately taken aminoicid

' make poorible ‘Lo conelusion only about the rolative rato orlprotem

mataboliame In qrder to inolude soparate aminomcids &nto tho protein

it ia pnococrary to havo othoxy acinoacidoy however, in a living organienm

it 10 difficult ® detormine tuis sinoe 4t alwayo has froe andncgeida.

' The prooons of aaninoacid inclu#ion into the protein io a aynthotie,

[
-~

tho bhrmphprylation and transphosphorylation, Cortain invostipratores
conoider that within an or;anien tho inclueien of aminoacido in pro=

¥

.
3
¢
¢

and not ag a result of theiy zenovation, fith the terminati.on of the

. ayntheris procecs, no ronovation of the componont paris of the cynthesia.f

[ e A X ST

motabolism of serum and tissue protoino in the organisn of an
animal has been azsoioonductod with the olplo.vemnf of

5 ¥R AR SR

i
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!ho expexriments with rabbits have shown that in one ninuti

L the proteinl of blood serum receive 3.77 ¢ of mthionino -
555 1ntroducad into the organism. At the same time Octbqris
| fixed in the slbumines, 2.4qin the globulines. ef 555 aethio=
- , nino). The oazcuxatzon- bave shown - -
N

N
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eapleyment~of methionine which contained the radiocactive isotope
of aulphurg a that 5.4mlg
E  of the administered methionine should pass into the proteins of

blood serum dally while into the other proteins of the animal
346 mlge The average lifetime of -the proteins {n ¥he rabbits
blood serum proved to be equivalent to 12.8 days while the
average life time of the tissue proteins == 20 days. K Ina
rabbit which did not receive food, 351 mlg of methionine has
been subject to irreversible transformationsg Proceeding from
this data the rabbits'protein minimpm of feeding wase det ermineds
It has been found that in the organism of a rabbit 13.3.gr of
proteins, i.e., approximately 2.7 per cent of the overall of
protein substances disintegraté dailye In the study of the
question concerning the utilisation of aminoacids of food for
the synthesie of protein and the relative rate of amincacid

" inclusion into the proteins of highly productive animals of neat
yielding breeds the tagzed aminoacids can be also employed.

The particularities of the formatien of ngscle pboteins in

a highly productive enimsls can be determinedng; different
conditions. A definite part may be played to the inclusion of
blood plasma proteins into the muscular tissues. It is known
that the blood plasma proteins are capable of rapid regenera
tion thanks to the synthetic activity of the livers This is why
there is a possibility thzt in the highly productive ahimals of
meat-yielding breecs the synthetis ms function of the liver i8

by the muscles is more active than is ordinary. In order to
- coﬂdnct this sort of investigations the tagged plasma proteins
are necessary. They may be obtained by feeding the snimals with

: | a ¢ ; o -
§ tagge Mnogcids (containing ¢ ) Tor instance,)
*

~

N

greater and the process of synihesis fixing the plasms proteins

fo

AT LT s e
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These tagged proteins mey be introduced into an organism of
other animalﬁ;eaé then it is possidle to determine the rate of

transfer.gr radioactivity| from the plasma to the proteins of the

muscules and other tissues. In the experiments with dogs it has
been determired that this tramsfer of radicactivity from plasml‘
into the tissues proceeds at a rste close to that of the dis-

appearance of the tagged protein from khis the circulating and

- extra=vasculsr fluid. In this process very small quantities of

¢ are withdrawn from the organism. It may be supposed that the
plasma proteins with a Jimx preliminary small disintegration

and without disintdsration are being assimilating by the tissues%.

It is of importance for us that in these expeximents the highest
porcentasc of the administered carbon c““
Waile phe £1x4%m of carbon o™
roachep an average of 2.8%pm(of the ndministerod activity) in

47 houfu following the administering, tix:GZOR o&=3% by the

nass of muscules is 21,9% (at a low specific activity of the

above by different tissues

muscular protein). It may be supposed that Quring the experiments

of this kind with farming animals at different levels of meate
productivity. it could be possible to obtain materials for the
oxplanation of the bio—chemical phenomena related to the meat
yielding productivity.

- oL particular interest is the question cquncerning the uti
lisation for protein synthesis of natural intermediate (tho.soo
callod terninél) nitrous products of metabolism which for

' 1nstanco ezp the urea and smmonis,formed during the oxidizing

dessaination. By using smmonis citrate containing 5% 1% nas
been shown that at a small protein content diet a substantial

| smount of ammonia nitrogen in r‘fl~p.rt1°1p‘t°.

N

N

gets into the muscules.

T e
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o w synthesis of the protein. An important problem presents )
r itself considering the peculiarities of metabelism and the utili
sation of the "terminal™ products of the nitrous metabolism, for
the sqnthosis of proteins in the highly productive animals. 2030&.1-
we have to discover the peculiarities which cannot be

Aisceymxui studiod in laboratory animals. ' ;

One of the important things in the problem of ke nitrougL;i};
metabolism in the meatyielding breeds of animals is the fimdimg ‘
Vou# of the part played by the microflora in different departments i
of the digestive tract and particularly of the pouch in case of :
the ruminants, in the synthesis of aminoacids and the degree to' ;
which carbon, nitrogen and sulphur of mineral compounds is sutilis
ed in the process. The method of tazged atom should take an im= P
portant place in the research into these questions and in the : fZ--
study of the protein syim synthesis process proper. The fat lAf | i )
yielding productivity of pigs is another instance of the one-aidnd x
metobolism in an animal erganism which is orientated towarﬁa the
accumlation of fat substances, owing to the relative increase ;
in the synthetic processes or the weakening of the fat disintege %.
ratione The problems of studying the synthesis of milk fat and :
the fat of internal organs by means of radioactive 1aotopés have

been already discussed by us, zzging the fa%tenéng of fateyield
ing p:lg- thé-stereh-plays an 1 portant party When the fat meta=

bolisa 1- studied in pigs we may use the carbon tagged starch and

glucose, with the employment of which it is ponsible to trace
some of their intermediate transformations and determine the
rate of synthesis and disintegration ef the fatty acids and fat.
Of great interest sa—tu-aiigmthe ways by wiich tagged earbon

e e

(61%) of minersl salts =~ carbonates is included tmiq,
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into fatty acids. H ;

In commercial poultry breeding it is important to‘deterninc
the degree of utilisaiion of different forerunners of lipides ’
and the slbumen of the egg which are contained in the Hodder.
With this purpose we may use the aminoacids, h;:i:waarbena.

| (glucose), fatty acids and mineral salts, tacged by carbon
(014) nitrogen (N 5). sulphur (855). phosphorous * (232) and
other elements. With their assistance it is possible to
&otérnino the relations between the substiances contained in
blood serum and deposited in the eggs. For instance, an egg of

s hen absorbes 6.96% of the tagged acitate 1ntrodu§ea into the
organism of & hen (cn5-c““oon;); of these 5.18 falls ig% the’
share of the yolk, 1.219 -:to the shell, 0.46 per cent to the
elbumen. When the yskx yolk 1s investigated the radiocactive b f%;~
oarbon is discovered in all the rqvpctiona; in thq albumen, ' '
glycerine, phospholipides, fatty acids, cholesterﬁnl.!he high
activity of cholesterinx xxll-xhx;kxx-tixxtyx-txthninltnxtlxx
indicates the direct conveffion of the scetate into it. Another

e e e o e e s e

4nstance of the relations between the substances of the blood e
serum and the eggs which are formed is the circulation of ;
phosphorgus (P?2) of phosphates in the organism of a laying hene
The tagged phosphate from the blood serum arrives 1nto'the

liver where it is consumed for the synthesis of péosphotid.s,
the latter passeg into the blood soruniqgg into the ovary and
- the yolk of the egg. This determination of the tate of the
" acetate (the earbon ef its carboxylic group) and the phosphorus
of phosphates san be achieved only with the help of the tagged

s Y S SV O A 8

atoms methad. ‘ . ' - o
In the study of the metabolism of high highly productive |

BN
VA
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poultry attention should be drawn to the part played by the
mieroflora of tke blind gut in the synthesis of the forerunners
of the substances whick are accumulated in the eggs. It is

| ' " also convenient to settle these problems by using the methods

e it 1 i i g T N

of tagged atoms. In case of ‘great egg-ylelding capacity it is
" of iunterest to determine the mechanism of calcification of the
" shell in sgxsx hens. The food calcium feateix (Ca“s) and the
phosphorus (P’a) arrive into the calcium and phosphorus depot-
skeleton and the phosphorus (P52) into the muscles wherefrom :
they aroﬁﬁgzaﬂ!ﬂ for the construction of the shelle We have de i

termined a high sctivity of calcium metabelism (0345) in the
skeleton of the laying hens. The rate of utilisation of the
Ca*?)oz the skeleton for the consiruction of the shell depends :
v;é% on the productivity of the nen. :%:2:‘Br other tagged chemical Lo f§;~
compounds may be introduced into a laid egg to study the methods 5'.
of metabolism in it as well as the processes of synthesis and
disintegration. This sort of investigations shou}d be sooner :
élassed with the field of ombrioéhemistry but they may be useful i
‘ _ for the determination of the peculiarities of metabolism, the :
K\< : . pate of synthesis snd the disintegration of the coﬁpounds of the é
albumen and the yolk in the eggs when we deal with high
productivity of poultry. It bas been many times shown that &
big number of tagged substances administered into the egg are
4ncluded into the compounds of the egg yolk and albumen and
participate ih the metabelism. It is of interest that tagged ato
ms of mineral salts are also included into the yolk and albumen, .
" for instance ndzﬂﬁsbqpa-nox into to#o an orgenically sombined -
;}' sbtate and hax been discovered in the conposition of the aminoacid

’
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of cystine.
The bio~chemical study of the high productivity in farming
-nimal with the utilisation of #he radiocactive isotopes should

" be conducted with the promising breeds developed im eertain

zones of the countrye. The dreeds of farmiene animals and their ‘
productivity are so specific that it is necessary to revcal

in them not only the general ways of the synthesis of certain
products such as milk, meat, fat and wool but it is also necessa

ry t0 conduct these investigations in those gones where the

oe for the understanding of the processes of the "one=~sided”
synthesis of eertain subsiances in an organism of animals, to
carry out a comparative styudy of the intermediate metabolism at
different levels of pgoducﬂvity in different breeds. This

e A
sort of differentiatisnxifx approach will open up new ways ‘

for the study of these pt?:%lons and will erable us to wba® study

" the chenges in the metaboliec processes in connection with the

orossing of breeds of low productivity with highly prociuctive_

" oness A broad programze of research should be carried out for
" the milk yldlding, meat, fat and wobl;iciding breeds ¢ farming
snimals and for the breeds of poultry with a ugi_' egz~yidlding *
up_a‘city; B -

Y

}

%

‘given breeds are developed. It is of particulerly great importan

e
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, ¥.V.KOVALSKY, | , P
i B ' VASHNIL Corresponding MembeX. P

. . THE SIUDY OF THE MINERAL METABOLISM I§ FARMING ANIMALS A8
1 RELATED TO THE PROBLEM OF ENDEMY CONTROL

54 et

The study of the mineral metabolisa in farming snimals

Sy

4s an importent economic problem related to the strugzle against 1
the violations of the mozaboiisn and cattle plngué caused bY

2 8 deficiency or surplus o: ;::lder of certain pinersl substenoes,
2 aicroelements included. . %
% In this connection the method of tagged atoms becomes 8. i
‘ o important in the study of the mineral metabolism, the metabolism »
’% ' of microelements and their influence upon metabolic processes :

§

4n an animal organism in different viogeochemical provindes wheX
a deficiency or surplus of mineral substances-includ;ng the

microelements j8 observed in tbe soil, fodder, and drinking wate: .

The commercial importance of the problem of the miperal metabo= k K"‘
. 1lism 18 determined by 8 considerable diversity of the mineral -

coupoéition of solls, drinking water and fodder plant in aiffe

rent parts of the globe and in diffeeent zones of the USSRe

Mineral substances comprise the only form of chemical compounds

i 5 e, g T e Y Y

obtained ﬁlarthe plants from their environments in a ready form "
Hence & deficient or surplus content of mineral substances in

the soil o}watei unavoidsbly affects the possibuity of their L
enricning of plants obf‘hvoge‘ta'blo fodézr. A-lthoug.l different ‘
specics of plants poesess & capability of sbsorbing mineral |
pubstances from one end the same soil at & different rate and
volune, novortholcss; the main role in enriching the plants by ) '

 mineral gubstences pelongs tO their content 4n the environment. i

The animals An their turn obtain mineral substances including

‘ ) . ' tT . J ‘
7’T 4 ) . S
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microelements with the vegetable fodder and drinking water.
Phis determines the dependence of the mineral metabolism in
, aoimals upon the content of mineral substances in the environ=
! : ment. Three links are imperative in the migration of mineral
 substauces in the biospheres the soils with natural waters,

the plaents and the animals. The teaching on the nigration

of mineral Bubstances brings us to the necessity of a zonad

study of the metabolisa in farming animals and'th the determina
i . tion of the mineral adequatness of the fodd rs in different zones %

-

of the USSH, Not a single link can be neglected in the study of
problems related to the mineral fodder or mutrition of farming
| snimals, It is impossible to restrict oneself to the determi
, nation of the microelements contained in the foddera consumed E .
)3‘ by animals Just as 1tvis impo:sible to take into account only :
the state of the metabolism 4n animals disregarding the content j{ : i

of fodderse It would be erroneous to divorce the gquesiion of

tye mineral composition of the fodder from that about the content‘i

of mineral substances im the soils, because the variation of _
the composition and the properties of the soils may control ' ‘j .

and regulate the accumulation of eertain mineral substanges dm

0 e B KA | S S e

fodder planise The problem of mineral feoding of enimals should
cover the questions of the mineral adequatness of fodders, hence

b o the questions of fertiliser which alter the minersl comg}ai

B TN

tion of vegetable fodders. This acquires singular importance in

the sones, in the biogeochemical provinces with soils poor in

Hi " eertein miveral substances, calcium, phosphorus, cobalt, coppedt,

" iron, X -niybdnnu;. manganese, sink, dodine, for instance. ;
The tagged atoms asthods, the tupio:-nnt of rn¢iouot113 isotopes

f“j‘j.

R e
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help us to directly settle important commercial problems:

‘ which part of the chemical element absorbed from the soil bolons ,
to the natural component part of the s0oil, which—= to the

' fertiliser introduced into the soily what is the efficiency of

’ the utniaafion by plants of certain compoun 8 of microelements
that have been introduced into the 8011 == which of them are o
being better assimilated by the plants, which compounds of the
microelements are more available to a plant. The employment of
radioactive isotopes, for instance such as P’a fi Ca 5 Znss |
lns“ 0060 6\!6“ ll099 1151 B8r 89 vBa 151 j Por the settling

of these quostionsLs of supreme importance Jand has gn advanta

ge compared to other methods while 4in some of the cases the b

method of tagged atoms is the ‘sole method that csn help us

. -~ o settlem the problems.

' ' Investigation along these lines is being broadly conducted
in foreign countri 8 and in the USSR. .A new branch of agrochemis ‘;

ry has asppeared = the isotopie agrochemistry the obdect:lvea of . :

| L o . which should be closely related‘éa the problem of feeding.

| farming animals. : . .
2 Two methods are being used in the study of the metabolism ' '
of mineral substances —- makroelements (calcium, phosphorus,

axtrinny sodium , otc.)ttho metaboliem is studied at different
contents of these elements in the rations or additions ave—uaed

of the studied substances $6 those which are included in the .

5

. . - . m
q: yationse. As to the sakroelements, the method of additions 18

permissible. However, when we study the metabolism of microelenm
ents (cobalt, cepper, molibdenum and others) this method brings

us to incorrect conclusions since the adiitions of miercelements

»
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¢ to the rations are ordinarily conducted without taking into
‘ consideration their natural content in the & fodders and l
I S ratil ns and are as a rule relatively great. As a result we are "

ltudg:lng not the physiology of the metabolism of niccmelementl. %
but their pharmacolcgy or toxicology. The tascged atjoms thanks ‘
. %o Jheir high sensitivity, rcgardless the employ mént of . ¥
extremely small guantitics of radioactive notopea‘ enable us
' to study the metabolism not only of the makroelements, but dt i
' the .nioroelenentn as well, in fact, without the :ln\.roduction o
of 8 surplus of the substance into the ration, wit);out damx :
' 1t§rins the natural content of the studied subst ances in an
| orgagiu. It is necessary to consider the content qf. the carrie:
4n the preparationd of the poneradioactive element during A
: . the utilisation in metabelic oxporiments of radiosztive isoiopet | !'{‘
‘for the study of metabolism. Tagged phosphorus (P°f), sulphur
(83 5). iodine (1131) are produced in the form of Ieparatimi
of such a high specific sctivity that thekr they appotr free
from the earrier. Molybdenum (lo99) is x produced ,wit)out the
* earrier, while cebalt (0960) is unsuisakixm 1nconv‘en1ent due %o

‘ ' the high content of the carrior and therefore nlonside the

r , wﬂl of the radicactive cobalt substdntial mounts
, of q’on-radioactive cobalt are unavoidably 1ntroduc’ad into the

* - erganism. This requires a chemical determination *n those
preparations of cobalt which should be teken into’consideration
4 the metabolic tests. The non-radiocactive cobalJ; containod in
the preparations of the rediocsctive codbalt -ay a source of

_errors in the study of cobalt metabelisme. o

R I A

ey

The readicactive isotopes of elements in the btudy of the

|
. . . '
. . :

7~
R
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minersl metabolism are ordinarily sdministered into the
orgeanism as equgous solutions in the ionic form per o8 or by
intravenous 1n3ections.l!he method of tegged atous gives the o
biggest possibilities of tracing the fate of the administered
nineral substance in an orgsniem. This method enables us %o ¢
determine the accumullation of an element in different organs !
and revenl the orgens which specifically deposit the elements f
even in those chses when ihe determination of the concentration %
of oerdinary non-radiocactive elements 18 impossidle due to the i
absence of Bensitive or quantitative methods of chemical i
analysise. The method of tagged atoms may determine the concentra f
' 4ion of the elements by certain organs even in extremely small
size txl snimals in which they are 80 6nsignif1cent that their
chemical enelysie 18 either impossidle or most complicated.
" tnis method gives us a possibility of determining reliadbly
| the rate of accumulation in the orgms and the rate of excretion
from the organisa of nineral gubstances and also of inveatigat i
ing the chemical compounds in which the element is fimed in .
- the process of its transfer &f or localisatioa. At present
an extensive ‘literature emists covering the problems of meta
' bolisn and accumulations in tissues, of the rediocactive isotopes
{10 such elements as ocalcium, phosphorus, cobalt, copper, zink,
-nengeneee. ssxr berylium ; stroncium, iodine, antimony and
others. The overall result of these studies. corroborqted the
opinien that the penetration of mineral substances into eertain
tissues (uetaln or metelloidn -- microelements) 18 controlled
, not merely by the regularities of diffusion, but above all by
the cellular metabelism, associated with the specific

chemical processes in“: cel) which depend upon the action of the
| | o | B
Ve . : ' '

o N

"y’

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7



: ENShemrare —

San|t|zed Copy Approved fcirsl.?elease 201 1/03/02 CIA RDP80T00246A059100170001 7
, , g : }:x

o

, .
d H

- o -

ferments. Another important results of the employwent of a
iethod of tagged atoms in the study of the mineral metabolism
4s the detcrmination of the rate of the rencvation of the |
mineral content oA the organs and certain compounds, for '
snstence, the composition of the bone and of the bone apatite, x
the mormone of thyroxive, snd others. In this sphere it has i ; .
been possible to discover & series of very important factors, F ;
only tbanks to the methods of tag,ged atoms. Finally, “this . .
method ha. ensbled us in the iuvestigation of the meteboliem B

of mineral substances to penetrate to the processe of the

-

intermediate meiabolism which are performed vith the part:lc:lpc
tion of the mineral sub tances {ncludiag the ‘microelements,
for instance dn the investigation of the lodine metabolism, :

60

% ' by using I 131 , oobalt Co £x copper, Cu@*. and otherss

In some of the cases we have succeeded even in test-iube . i
experiments to observe the inclusion of tagged atoms into | i
igvolved organie complexes, for inatance.dlw'ﬂ? inc@bation : -
in serobic conditions of the oxidase of the asorbic acid,
of the nitrate of cdppox‘ (Cu“) and of the asorbic acid shs & ‘
radiocactive isotope of copper was included into the fermsat i
and 1t was determined by ¥ES i the ferment scti i
vity following the removal of the uggyef-coppor. This type of ;
‘4nvestigation show great efficiency of the tagged atoms method ; j
4n those cases when the: investigator has & small amount of the
substance which does not allow him to seitle the problem merely
by suing the poseibilities ot dhe chemical analysis. |
The national economic. uportanco of the method of tagged

e' ' atou nay be 41lustrated with the example of ke studying cn?enio

"‘ . diseases of metabelism in farmiag animals caused 'by a deficiency "
- | |

3

~

.
‘ -
|

T e
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‘or as surplus ef makre and micro elemenis im the fodders of

mineral substances. " ;
Particularly widespread among these diseases are the Y

acobaltonses which have & very complicated pathogenesis | Z.md

are not sufficiently well studied. These diseases arxe mel 1n l
aany districts of the non=chernoxem of thé USSR where tho

gandy turf-podsol soils are poor in cobalt which deterninu

the inkrisatex insufficient content. of this mimersX olon?nt

4n the fodder. Zhe part played by cebalt in an enimal organin
has not boon learned well enoughy however, it has been determin
ed that a deficiency of oobalt disorganises many funotions of ;
the organin s the assimilation of the nitrous substances is
diminished, the synthesis of the proteins of bdlood and muscules s .
48 weakened, the princips]l metabolism is also diminished owing b :

"l/ .

to the lowering of the ond:\sing processes,“}ge synthesis of s
vitemin BI% B,, spar a part of which cobalt is, is weakened. ) ({
It 18 rather dif:icult to oreate a dﬂ'ficiency of cobalt and
vitanin B 12 4in animals nndor jaboratory conditions to cause
the typical witoatations of the diseaso. Ensootic lcob‘].tou-
arm ocaused by a series of roaeonn although the basic one 1-
the deficiency of cobalt in the toddor. This is why the
acobaltoses Just u the other ondh“ diseases of mtabonn
should be studied in real conditions im the patural sones ==
_ biégo’ochedcal provinces. The acebalioses are mainly spread ( ?
- among the young ef sheep snd cattle. The runhnants moxre often !
than other domestic snimals gsuffer of a deficiency of cobalte

It 25 pot surprising therefore that the exehangs—of cobalt
‘r’;u ,uainly studied with minantl and as & rule in laboratory

'Gﬁnditi.ﬂlq

e A f;”( _. ' N : B
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Using tagged cobalt (0660) with & half life of 2.3 years we

. have studied cobalt 'bal#nces 4n ruminante, its assimilation -
and edcretion, distribution among different organs, its con~- ' |
ecentration within definite organs and the rate of metabolism in “

—

them. It was found thrat Cot© administered per oss, in 78 hours
sppeared in milk in the amount of 1e5-2+5 % end WJeSpartially
utilised for synthesising vitamin By,
When we studied cobalt metabolism in ruminants it was above
- all necessary to determine the possibilities of utilising mine~
2 ral cobalt subfeeding for the formatioﬁ of cobalt deposits in
different organs and ticsues and for the synthesis of vitanin
8121“ the organisa of sheep and cattle.
oo In our laboratory Y.I.Rayetskaya etermined in sheep by
| ,_73 . using a subreedins/o! cobalt chlorim containing radioactive
' cobzblt“t}m: tl‘:oflatter is dgectod in the liver and ip the other
¢issues within vitamin By,e These studies have shown that
the cobalt of mineral subfeedings is consumed by an aninal R

organism for the syothesis of vitan B,‘é. The research into the
degres of utilisation of cobalt ©f minexal gsubfeeding for the ‘“
 synthesis of vitamin Byy should be conducted either under the -
_ewnditions of pasture or wintering malntenance of the animals
and by employing differeh'?.ﬁationa since only in this case fhey
may acquire some hpoitance for commercial snimal husbandry and
will yield"theoretical explanstion for the eaploynent of sube 5
' feedings with minersl salts of cobalt (cobalt chloride for '

instance) which prevent guch diseases as the acobaltoses.

e e I A

; ' It 1s of particular importance to determine the possible
' increase in the consumption of the cobalt of mineral subfeeding

for the synthesls of vitan;n 312 under the influence of specifiec

Saniti
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subfeeding stimulating the growth of the microfiora of the

pouch (by shalk,for instance),
In erder to determine the part played by tissue cobalt

deposits and Ks«cobnlt contained in the blood, im the synthesis

of vitamin B, 4% is necessary to trace the fate in the organism

ged cobalt (0060) {ntroduced by 1ntrav'onc;ul injection.

of tag
1t should also be determined as to what degree Co® arrives !
and particularly to the i .

~ from the blood to the digestive tract,
‘ the microflors 4n the departmentis of ;
synthosinins’ vitemin By, and also how |
radiosctive cobalt enriches the
4 tbat with ipsufficient 3

P .
O IR s By @ VS s R B P @ @

pouch and .ji.l employed by
the digestive tract for
greatly th- vitemin tagged by
erganism of an animale It may be suppose
per 08K administering of cobalt te the digestive ¢tract, the

—% \ cobalt of the tis ue deposits and of the blood may be also |
used £ to synthesise vitamin B}.z.tho que stion can be settled 3 ‘ s

A
by B wsing tagged cobaltryln zhis dipection it would be advisad |

am”kco-pmtivo gtudies not only with the rumipants

| —— — e o e e b

. 1e t0 ©
i
but with the other species of animals, rabbits, oFr pigs for
jnstencee It would be highly interesting to settle the L
.

question regarding the degree of essinilation of tagged cobalt

" {ntroduced per os in the form of mineral cobalt salt by the .

. |
S sicroflora of the pouch end aifferent departments of the intesti

née
- The study of vitamin B,, setabolism may be nnpl.ined by

ged cobalt (6060) or earbon

using vitemin By, containing tag
(™). Viteain B,, containing tasged cobalt 1o obtained by & |

protracted exposure to thq' noutrona‘ ot ‘emtalﬂo vitamnin, and

with tagged earbon =~ vy #roqolnxng; the vitamin w;th prussic

)

c.
AN
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; Intravenous adninistering of;tasged vitamin B4, helpe to i

oﬂ vy different organs,

!
\
!

4daternino the rate of its coqoentrati
8 withdrawal the ways of its

)deatruction accoupanied by the 1iveration of the tagged cobalt
!
and the percentage of losses of this sort of "endogene" cobalte '

It {8 worth while ‘mentioning that vitamin 312-—0 nay be
the organism of chickens (for

‘ preserved for long period vithin
12 weeks 30% of the administered vitanin remsimed). The employ~

i
! ment of the hysie historcrad,ioautographic method opens up

; prospocta of determining the points of. application of the tagged

rgaus of the remopoietic systenme
particularly in

n the composie - '

‘tho rate and the pathways of 1%

j
vitemin B4, in the ©
It is known that 1n an. animal organian,

the lever, only & sman part of cobalt is found i
tion of vitamin B,, while the greater part of cobalt, 2/3 == ¥ | j
of the entire amount of cobalt apparently entered the composition fﬁg;

of othex conpounds which are thusfar unknowne In this connection

en important problem presents jtself namely the problem of

ot
fractioning cobalt compound contained in the orgons of animalee

Of great interest in this respect is the 1iver as the depot of :
I 4

endocrinal glends, cuptaining considerable
e considered that tagged cobalt (salts %
ly is incrumind

vitamin B 12? the
' esmounts of cobalte It mey b
1ntroducod per os or intravenous
o the composition of vitemin Bqéhut into

jpcluded net only int
the qonposition of other conpounds. fhe suthor working Jointly
with ‘!.I Bayetskaya in our laboratory detemined {that in 6 hours .

os administering qf 30 660 into the orgenism |

red cobalt

of cobalt co

3 tolldwing the per

‘ of a'rabbit, upproxintcu 10 per cent of the admiuiste

. nd‘ ':;cmhtod in the 1119:. Approxilately 60% of liver ‘cobalt

7~

Saniti
ized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7



Sanitized Copy Approved for Release '201 1/03/02 : CIA-RDP80T00246A059100170061.:-7

q' . . e L Y lx
o | | o

-

s 4n the form that is adsorbed by the {onic-exchange resin and
approximately 840% in the form of organic compounds. Only sono ‘ '
1% of the organically oﬁ%d cobalt falls to the ehare of :
vitamin By e , ,

Another important problem is the diciphering of the unknown

' t_oms of organic compounds of cobalt besides vitamin B,,. Workins |
along these lines new biologically active compounds of cobalt
may be discovereds The i‘ractioﬁins of tagged compeunds of cobal$
tuanks to the great sensitivity of the tagged atons method may
be implemented provided the investigator has a oertain amount
of the tested substence. This precisely is the great advantage
of rractio:‘inc of thusfai- unknown compounds of cobalt by using
.yadioautography, combined with chromotography oxr the modern me ' '

,S/‘a , : ~ thods of electrophoresis. Using the findings of these studies, : f

it is possible to elaborate pethods of preparative separation k |

of unknown cobalt com»rounds thri may orove to be highly active
biologically. An important 1taak is the determination of changes
in the ratio of different fraction of cobalt im the liver and ‘
4n the other organs under differing biological states of the ani .

male
' 60
The above-mentioned ways of using tagged cobalt (Co ) to
determine certain aspects of cobalt metabolisam in an animal :
 organism, shows with f£ull clarity the desirebility of utilisatien °

: B ' "~ of the tagged atom method for the oottlonent of inportant probe ~
| lens of acobaltoses pathogenesis. 5
The exeample of the employment of radioactive isotope of

oobaxt(co ) has provu the importance of tagged atoms for the

determination of loool.iutioa of the compounds containing cobalt .

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7



poe -2

which originate in an organism. The employment of radioactive
isotopes for the settlemcnt of such questiouns sinpliﬂos and
" accelerates the investigation. For instance by using Zn65 intro -
duced per os 10 dogs we have studied kum its distriﬁutién '
among the protein fractions of blocd. In 6 hours following the
introduction, 30 per cent of overall activity was detected in
the slbumines, 25% Inrxyx ind, 4 end A , = glebuline, 108
in ‘73 1 and Y - glebuliaes. Moreover, the greater part of Zn65
cembined with albumines had & weak bond with them (60%) whefe
the weakly combined zink in the glebulines was found in consi;
.derably smaller amounts (15%). The employment of chromotography
and electrophoresis considerably simplifies the study of metalle
organie fracticns (containing radioactive isotopes) in the
materials of biological origin.
Another disease of metabolism -~ enzootic ataxia though
{8 not a8 widespread as the acobaltoses, however in some of the
gones,(the Deghestan 4utonomous Republie) where we have an
. 4psufficient countent of copper in the fodder or its belittled
aesimilation, gives a 80 gréat a death rate among the newsborm
| lanbs that should become a subject of most close studye The
 mein tasks in the study of the enzootic ataxia should be not €2
only the causes of the disease but also the wayg of ite develop

mente i.o_.. the esucidation of the question why copper de#icionog

in this case brings to the paralysis of the hind extremeties,
cenvulsions and death of animalse. The enpioymént c;f tagged
copper(CuS®, with & balf life of 13 hours) , can make the
p Toblem much easier. Copper metabolism with the employment of
$agged copper should be studied in healthy and sick nimils

under similar conditions of feeding and maintena
| o ace im-

N

e S B R k8
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in oxrder te acquire reliable comparative data. fhe enzootix
ataxia sets in in maX lambs during their embrjonic stage of

‘development and therefore we ghould direct our study towards

" ' - ) the determinationm of the relations of cepper metabolisa between
the mother and the foetus, in particular the regularities of
penetration to the orgenism of the foetus of tagged copper
administered per os to the organism of the mother. ‘!hus, it

48 pessible to setile the question as to the sourcgl of ataxigw= ‘

whether it 18 in the erganiem of the mother which retards awhh
B

tive c°pp0:l.' or in the o:rganism of the foetns which is not using
ite. It is also necessary te investigate in the organism of the
foetus the distribution of tagged copper 4n the organs and deter
- mine the capabn:lty of the liver the brain and the _RkmnXx apiul
’% ' cord of the depoaitins copper. Considering the uni‘%:: of the
organism of a pregnant animal and of the developing foetus,

B S

the investigators gshould drew their attention to the function
of the placenta which can retard copper, deposit it during the
responsible periods of the development of the brain of foetus
and thereby cause a disruptiem & its development andﬁot the
biochemical processes in it. It _ia also necessary to study in
uswiy new-born lambs, both sick end healthy, the copper meta
. belism == the degree of assimilation of copper from the digosti

AT T G L e sk

i - - . ve tract, the copper balance, the degree of losses of the

S e G

endogene copper im the digestive tract and the k:ldneys,tho
assimilation of copper by tisgues, particularly its depositng«— i
1& - h the liver. the brain and the spinal cord. All these quostiou (g'
say be somxisn couveniently be aottlod by using the radio= ' i

i

i

active isotope of cOppor,-nlc some of them can be settled

X
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selely by using tagged coppeRs Btudying the ataxia phenomena

it is of imterest to determine what morphological elements of th
br:in in the sick aninal(knd to what degrog) are énriched Xk i
W) copper and are enriched at the expense of copper which Eximsx.
arrives with food. This question may be resolved by enp}oying i
the method of sutorediogrephy combined with histochenioﬁl inves

)

I

|

|

: E ‘ tigation ef the brain. I shall not dwell on those studies that :
t are necessary for the determination of the pathogenesis of ate=
* xia, but are carried out by conventional means without resortinz;
‘ to tagged atoms, for 1hstance, the investigation of the damaged ('
activity of the exidizing ensymes of the brain, the activity ‘

of which is also relate. to copper both by the latter's infiuen ;

\ ce upon the activity of the ensymes and by participeting im the . o
QE%i v synthesis of hemine groupings. However, in the study of the ' }¢;~
i ~ synthesis of the hemine groupings it is interesting to determine i
| the tagged compounds of proteins which can participate in the |
synthesis. The fractioning of proteins and the determination

. ~ of copper containing proteins of certain tissues, of the brain

@ © end the spinal cord in particular, my be carried out by using

tagged coppery autoradiography, combined with slpotrophoresis

on paper.
We know of numerous ondnmio violations of the mineral

Eiinan o

aetabolism of bone tissue in farm animals, caused in different
biochemical provinces by s surplus of defficiency in the foddern
of a series of makro~ and -icroelenentn resulting in the reduc

tion of the productivity andcatblo plague. :
The method of tagged atoms has helped to determine a series’

s R A O

of important aspects of the_iinirnl metabolica 4n bone tissues

- $9%:8R595RR RERARASEP

=

R e o o S bt

- ,,._;’_,‘_,_.. -
[}
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tissue of calcium and stroncium. It bas been found that

_ redisiribution of pz.oaphom. calcium and panstbu of other

" metebolism in the bopme tissue observed in young aniwals (for

e TS <A AT

and opens up prospects of research work along new avenues.

Of particular interest are the results of using radioactive

[

isotopes for studying the rate of metabolism and the ex— e

§

' changeability of calcium and phosphorus in the bone tissue, ‘the

___f_A—-/“ R
strength of fixing:in this tiss:—)of carbonate carbon, strom~ |
cium and barium o the mutual réduction from the bone
day '8)
inorganic plasma phosphorus (.'P3 , with a half life of the 14.3

repidly exchanges with apatite phosphorus of the bone dut u}#
orly Gfter 8 certaip limit, so that & 4in 50 days 74% of epi=-
pbyseal and 9%% of diaphyseal phosphorus ef the bome tiscue
412 e robbit remains stubles These data indicate a cortsin lu=
activity in the metzbolism of aineral substences in the bone
tissues However, whem P’a was adninisterad to young anipels
(rats) no equilidbrius had s¢. in in course of 54 days as x'egn:mlltj
the dieiridbution of 952 emong different purts of the skeleton
end the tisoue fluide This was because there took ylace e~
rodut.ribution of P’2 among different paris of tte skcl.eton B
owtns to the difference differcnt rate ot bone growthe The

elenents duriag the grov.th of bones should a.tract the attent
{on of the investigators who are studying the violations of

| 4nstance during the Urev disease, rechitis, the violaticus of

pangsunese metabollsa in birds). .
Radiocactive carbon ¢ abscxrbed by the skoloton ts'&xl

by the bones for loug periodss in 2% hours, Oe25% of the

N

e a4 S 0T R T PP R PONE SRR A LR
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administered dose of tagged carbon is observed in the bones,
in one monthz—— 0.03%, in 8ix months == 0.024 bY the end of
“the year 0.01%. !ﬁe following order of diminishing rates of
the tagged carbon inclusion in the tissue has been determined

for parts of bonessepiphyseal sarkilsze cartilage » the metha

physis of the growing end of bone » the éigek epiphyeis snd

the not-growing end ~p diaphysis. HoweveT, ghie does mot give
-~ us the right to Presuppose that the greater part of the animal

. and hunsn gkeleton remains gtable in the course of long periods .
E of life. The rate of exchangeability'of elements depends upon '
;i‘ pany conditions. The accumulation of ‘calcium ((.".am"lj with a
1\ " : palf 1ife — 180 days) in the bones (experiments with rats)
% ;‘ depends upon s content in food. In case of calcium shortage |
) ’ . Ats absorptiog by the bone tissue 48 increaseds the entire ' K‘
tagged calcium contaiﬁd 4n blood serum passes into the bone i i
tissue ousting £rom it the stable calciume It has been found
‘with the use of tagged calcium that the rate of its metabolisn
is dirferent for diffe ent boness the highest rate of calcium
petabelism proceeds in the tibea and femur as distinct from - .
the other boness &he%hysiological jifferences of calclum :
petabolism 4n different bones 8I¢ of considersble interest sinca
they may provide the foundation for explaining the unequal 1
{ncidence of bone diseases caused dbY violations of mineral i
, petebolisme It should pe indicated that the greater part of ‘
-t ) tagged mineral carbon a;}ministered into the organism and%‘# E :

by the tiasueé. 48 fixed in the boneBe

Also widespread amont the endemic diseases of miperel ‘ i

metabelism of the bone skeleton, are the disesses the develop

ment of fhich dopendf Foramiihoy - viteatn D

A
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Pm, the alteration in the activity of the phosphatase ‘nd{¢4%o
en the shortage of calcium and phesphorus 4{n the fodders.
Among them are rﬁchitis. octeemalapia, the fracturebility of
bones. The method of tasged atoms (for instance the employ=

k ment of P52 and 03&5) helped to settle a geries of problems
of phosphorus and calclum metabolism in the aforementicned
diseasess In commercial animal ausbandry it 1s importent to
deternine the degree of utilisation by the organism of calcium |

and phosophorus of the mineral gubfeedings and determine the
! iays of 1ncr§asin5 their utilisation. Many other aspects of ‘
"\- ' j caleiin and phosphorus metabolism in the bone tissue of farm
| animals remain unkmown for differing levels of these elements'

© content in the £ood rationse Of particular interest are the
\ S ' sironcium and barium rachites caused by the supplus of

i stroncium and barium in the fodder of ceriaim biochemical provis
\ ’ ces, possibly in the celestine districts of the Central '

[ Asia (stroncium) and close toexostrdna (varium). Another ine

pertant problem is the deternination of the conditions prevent

1 s ing the reduction of calcium from the bone apakite by & surplus

‘ of stroncium and barium end 31;0 of the conditions oflroductioh :
of bone fixed stroncium and barium by calciua. fnis important
question can be settled by using tagged calcium (Ca“s), é
stroncium (Bmgg. ii8 half life being 55 days) and bariun

i(Baﬁaq with a half period of 42 days)s which it is

i
!

R . _
possible to trace their replacabhlity and the rate oftheir .

metabelism in the bone sissue. It is else interesting to study %

4he metabolism ef minersl earbonate carbdon (for instance, :

c.o“oz) in the violations of calolum and'phosphorus notabolisu.?

)
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o When the part of manganese shortege is stadied im the
pathogenesis of the so-called perosis = a disease ot bqnea
' 4in birds, we may use tasged manganese (In54 with a half life :
| © of 310 daye).
By using the method of autoradiogra pections of | ]
sewn honcwsmceu of mxix
sixm depositing of calcium (0a“5). phosphorus (P’a) sulpbur |
(835). mineral carbon (01“’) and other elements in the cartilage

+ end the mphyx epiphysis in ossification. By seasoning cuts of P
bones in the solutions of radiocactive phosphorus and calclum o
and the subsequent study of their radiocautographs, we have beem
able to show that the miperal substances from blood may be

| easily absorbed by the main substance, which 18 adjacent to :

—%; ' the blood vessels, compared to the substunces located farther

away. Apparently the volume of calcium deposited in the bone,

is higher in young animals end depends on the ratio between

the ossiomucoid and the collogem in the main substances. These

methods of investigation should become prominent in the field

of the veterinary and gootechnical biochemistrye = : .
Not long ago a method of colour antomdiogiephy was propos

ed. It makes possible the determination of separate radioéctivo

isotopes at their Jjoint presence in tissues. The method is o

founded on different absorbtiom of the radiation from different

3 - ‘elemente in the layers of the colour film emulsion. Carbin ot

gives om the ce;durﬁh & bluiskepurple colour, sulpbur 5w ;

a purple=bluish, caloium Ga?S— bluishegreen, 10dine I'> = 3

the saic but with a yoilo' hue, phosphorus 1’52- a still ltion;d
Lo ' yellewe . ' |
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Zhe Urov d:lseqn/thg origin of which bas not been learned
in the 100 years that it has been studied holds a particular
, :  place among the diseases of the bone system zx in animals and
,. ' ' men. It is known that Urov disease has a focal distridbution

and &= 18 hon=infectious endemic disease of mineral & netabe=

lism. ‘ ‘ ‘

_ It gk hits men and animals in owr country in some dise

* | . tricts of the Chita and Asur Regions. In fara animals and

' poulfry the Urov disease causes a radical drop in the produe >

" $ivity, the disruption of the reproductive capacity, particu i
larly in horses, and a substantial death rate. The Urov ,
disease may be defined as the disease of the bone eartilage of :

' growth. Proceeding from the investigations of the recent few

\/a - ‘ years, we may presuppose that this disease is caused by a b - f/

7 | shortage of calcium and phosphorus in the fodder and a sgrplus ‘:‘; i En

of stroncium and barium. This suggestion 48 corroborated by

published data covering physiology and biochemistry of

stroncium and bariume. It 48 known that stroncium and barium

(Ba'") cem replace calcium of the bome tissue, form complexes o

ent: ring the structure of the bone apatite and @2 tirnly ested~

e im the bones. SBtroncium is particularly firaly fixed in

, " the bone tis. ue in case of calcium shortage, even if it is
' ~ partiale Im rachitis stroncium. {8 not deposited im the bone
tissue but vitamin D increases. its ﬁ%nt in the mineral "
substanco of the bone. Under definite conditions of feeding tho
aninals == the inecredses of calciun and phosphorus in the

" pations == it is poesible to roduco bariua from the bone tins\u.

In the 1ight of the new data nbout the increased content in

the fodders and drinking waters of the Urov districts
. ' J

.

/
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" . of stroncium and barium it is necessary to investigate é
calcium, phosphorus, stronciua and barium metabolism in sick :
' and heslthy snimals in the districts of Urof endemye The z _‘
| employment of tagged atoms (calcium, phoséhorus. stroncium and‘%
barium) for the study of the processes ofpssification and the 4
functions of the epiphyéag cartilage of growth by the method
of radicsutography, ef quantitative in particular, and combin |
ed with the determination of the rate 6£ Lhe exchangeability .
of certain atoms, can yield important resﬁlta for the determi. :
nation of the sikyx etiology and pathogenésis of the Urov
disease. ' ' » |
In order to determine the tunciional state of the cartiluscil
tissue and the bone mesenchyms it 1is bos%ible to employ tagged % ‘
sulphur (for 1istance in the form of Bas-sulphate). since Co ‘ Fﬂé;
by‘using 1% 1% is possitle to show that the biochemical diffe-
rentiation cf the tissue may preseedx precede the norphologicaiaé
Moreover, attention could be drawn to the formation in the %
‘cartilage of organie compounds of sulphu’r.'for ﬁatance. :
‘chondxoitinéuiéhuric acid. The method of, tagged atoms in the é'
study of Urov disease should be employed&as a supplement to '
the other method such as physiological, biochoﬁicai and morpho
logicale ‘ ’ ' ;
| Btudying the mineral metabolism in the boune tissue, we may
use the determination of the density of bones by means of radio
dctive stroncium = emission. The counter=readings are 5raded
by four aluminium plates of different thickness. |
The endemic goiter caused byg:?ggortage of 4odine in the

fodder and drinking watox;both in or strongly express

. . . . :

ed fora 16 rather limited but the endemic ‘
: ne

3

Tease
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of the thyroid gland is widespread among sheep in some of

the mountain areas and in the zone of dmx sandy turf-podzol
soils, although the incidence of these diseases among sheep
ordinaly does not surpass 15-17%. The endemih 1ncreaso of the
thyroid gland in cattle and other animals is not ae frequent as:

1t is in sheep. However, during the preguancy period im cattle i

it is possible to observe the hypofunction of the thyroid ghand
caused br‘h. {noreased utilisation of the lodine by the ¢ ganiss
and %he thyroid ghand of the feetus. An inorease in the :
thyroid glaﬁd brings about the deminishing of the productivity
of farm animals and poultry (for inetence their yielding capa
city asirggardn milk, wool and eggse)s When iodine metabolism E
i8 studyimg in animals, tagged iodine,(1151) is broadly used
faxxskwxssxity and this has considerably accelerated the study ?
of the iodine metabolisy im the thyroid gland and the formation
of iodine compounds in the thyroid gland and in the other :
organs under different physiological states of the organisme.
It has been corroborated that diiodothyronin is8 a forerunner
of thyroxin. It hac been shown that the synthesis of di=
1odoth:rosin and of the tyroxin takes place in the muscules
and in the intestine. Thanks to the ehromotograpphic.analysia
of the th roid gland exiracts and the employment of radioauto
graphic -ethod of studying the chromotograms, the fractioning
of the/Todine co-poundsLgf:ff:_fﬁlzglg_slﬂnﬂzhaa been consider

ably simplifiei.—— mineral dodine, thyroxine, nonoiodoth;rosin.;

" ailodothyrosin, diiodétironine, lodecontaining proteins and .
poptides, thyroxomine, etd. This way of the-investigation helps
to utilise small additions of the thyroid gland for the
determination of & series of iodine compounds.
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fhe thyroid gland is capable of fixing SO%paxr of somewhat more .

of the phyaiological dose of iodine. Bigger doses of iodine
o 5 el

are as.imilated in-=- e manner and the iodine remains in

the thyroid gland (mainly im the felliculs) imn the form of

mineral salts which are poorly used by the glande However,
do0dine is fixed not only by the thyroid gla:?fﬁ“ﬂiodine is being
specifically deposited by the potterior lobe of the hypophysis
regardless of the physiological sipte of the thyrold gland .
or ite presence altegether. The pz:oblem of depositing tagged ‘
atoms in different tissues and org.ans soquires bigger impor
tance due to the Aisixibmtisa & spreading ik« of methods of
curing which empley the administering of radiocactive isotopes

of certain elements to the organism. For instance when radio= ‘
active dodine (I1>7) 48 medically used, it is necessary to - :
consider the possible n&ﬁ%ﬁ of its radiation upom i
the hypephysis. It has fo;en t_&und that the selectew capacity " ;

of accumulating 1151 the posterior lobe of the
hypophysis, the thalamus, the laterel walls of the third

wventricle and aleo the cortex of the brain and other tissues. .
The question presenis supreme intéreat. It is particularly
important when big doses of radioactivo isotope of 1odine
(272"} are used for long period of time with the cbjective,

: tor instance, of radiosurgical oxol\mion of the thyroid glande.
The radxoactivo iodine is accululatod in the thyroid glemd
and by its own radiation causes the degeneration of the gland
as & result of which the eells ef'the glapd are replaced by i
the connective tissue. It is also no;sossary to study during o

the process other orgens, for instance the Rypophysis which ali ..

conoentrates iodine.
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By using tagged iodine it is ‘clearly impossible to
settle all the questions of iodine metabolism. The problem
= concerning the iodine requirements of animals may be

settled by the conventional physielogical and analytieal

methods of investigation. However, a number of important prod

lems of sootechnology and veterinary may be settle by means

o2 the tagged iedine. MW
saaxintarninxtiznx The determination by tagged iodine I LA
of the funotional state of the thyrcid gland becomes h:portanto 5

In our laboratory E.A.Nesterova has determined the seasonal. ‘ )

variation in the I'>" assiniletion by the thyroid ghand in

& to different biological
states ef the animale. At the beginuing of the lastation the
milching sheep experience an increased demend for iodine and
we observe intensive assimilatiem of 1131 by the thyroid gland

‘da barren sheep during the summer period and e diminished o

during the winter period. The preguant stheep have a higher i

" assimilation of I'>7 than the barrem ones, the lambs also
- ix absorbe more iodine than the mothers particularly during

the £irst few days after birth. All these peculiarities of
113" assimilation by the thyroid gland in aninal provide an
important foundation for deterninming the endcmio increase in

the thyroid glaxid. However i% should be borme in mind that :
substantial variation im the shusprx absorption of iodine ‘i

by the thyroid glaad may be ebserved as has been proved bj ,
enploying HH 172, S -1 . |
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0f great interest is the investigztiom ef the compounds |
of radioactive iocdine excreted with milk. This method may :

| _ be employed for the study of the various forms of the endemis
| 1' . hypefunction of the thyroid gland during the lactation periocd
.  4n animals. By using the -chromotography on paper and the
subsequent radiocautography we bhave determined that fellowing
the per os administering of 1151 to lactating rabbites (in the
form of casein == 1131) 1¢ is possible to detect in their
milk tagged monoiocthyrosin, diiodthyrosin and iodides. This
These differences in the forms of the tagged iodine compounds
excreted by the mamary gland in different species of animals
require regular study. We should also investigate the iodine
metabelism in different species and breeds of farm enimals,

jé%z o ~ pariicularly in the endemic districts, in animals which are

intact and W S thyroid glands the study | |

ot the infkuences of potassium iodine additions to the rations
upon the fodine metabolism in case of endemic increase :
of the thyroid ghand; the-study —of the fractions of iodine
' compounds in the thyroid gland extracts at different physio i .
logical states of the animalse It is also important to study 1 ﬁ,
4nfluence of mmdasl cobalt shortage in the areas of cobalt ?
defficiency as well as the subfeeding of animals by nineral
. salts of cobals uyon~¢ho iodine metabolism. This question
18 of profound theoretical and possibly practical importance.
The sickness of animals caused by a surplus molybdenum 3
content in the fodders =- {he -olybdpiosil of ocattle and %
g osteodistrophy of horses ere very poorly studied. A surplus ;
of molybdenum violates the metabolisa of calciud, phesphorus

R
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" and cepper in the organiem of en animale During the study of
molybdenum metabolism it is possible to employ tagged calcium,
phosphorus and copper and also molybdenum (llo ohalf life=
67 hoursy llo95. half 1life == 7 hours). -Phe concentration

—_—

of molybdenum by the endocrin@. glands which are ‘characteris

tic 0f substantial differences in different species of snimals

may be 8lso studied with the employment of tagged molybdenume -

The problems of mineral metabolism in an animal organism, alongo

gide their profound theoretical interest may G&'E;ﬁ definite

importance for animal breeding for the national economy provid i

ed their study would be conducted upon farm animels and at

certain sones of the USSR which are known for a defficient or

. surplus content of some or-Tavher pakro-#@_nicroelements in

' ’\% o - the fodders and drinking waterse. This field requires first ‘
| A priority and rapid 4nvestigation. The employment of the tagged | L

atom method can aubatantiali: help and accelerate the settle o

ment of the probl.eu/ and in some of the ‘cases settle the probd

lens that cmot be- stndiod without the npl.omnt of radioac

- tive hotopel. ' o : - .
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TLE STUDY OF METABOLIOM IR PARM ARIKALS DURING EUBRYO)
GEMEG1S BELAIED TO THE PROBIXM OF RAIGING 2HE YOURG 4

e
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The study of metsbolisa in embryops and foetds in fara

el

snimals is an important department of zootechnology since
" 1% exposes the regularities of influences of the maternal orgt

e

gt

_ nism (its feeding and upkeep) upon the develcpment of the

DR

eabryon and the foetus. The employment of tegged atoms helps
to treGe directly the destiny of tbe substences introduced

fg T into an organism of a pregnant animal and also the conditions
of feeding of the embryon aud the foetuse Only the wethod

. ;B of tagged atoms h§1p- tQ determine with complete reliability f((
;E% i ~ the regularities of the distribution of substances edministen  ; e
to the maternal organism, between the mother and the foetus
and their penetration through the placenta, at times their
depositing im the placenta. '

While the mother has i:zediute ccntact with the

environment, the eabryon or the foetus {isur ounded by
the specific medium of maternal organisme The infiuence upon f;

P '_' " the embryod or the foetus in mamals is poasible only through

the orgenism of the motheres The relaticns botween the mother
and thc_toitul are very coaplicuted. The arrival of nutritive
substances from mother's orgnn#ln to the orianism of the
enbryo or the Lfostus llplni and their ascimilation dcpend not
RO only upon the chemical composition of the food but upon the
state of the regularing systeas, the nervous syslem ot‘tho
mother and the developing nervous systes of the foetus or the

O

X
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f///“' or the embryos.aend the huaoial ”1n be§-een“ systems whzéh
 establish the coordinational contact between the embryo or .
the foetus and the motheres The proof of functional differenced
‘in the maternal and the- exbryo part of the placenta should be .

sought besides the differences in their chemical composition.

in the inequality of capturing by thea of the subsisnces

which arrive through the plucenta from gother's organisa to

the foetuse It was very well shown by Jﬁﬂ#&'of mineral salts

conteining tagged iron, phosphorus, sulphur and other elemcntu‘x
| The arrival of different substences froa motoer's organisa

joto the organism of the embryo depends upon the roquiréments

of the developing eabryo or foetus 4o thexze definite chemica

compoudse Thus k in connection with the beginning of ossifica

Sy o tion, the onbrgo'u demand for calcium increases. By weans of
;é% } tazged calciua (Ca“5) {ntroduced into the orgenism of the
mother it is poesible to trace ite fate, following the ponet:
tion into the embryo or the foetus, § ﬁb fizing by the newly
formed bone skeletcn and calculate the direct contact betwees
; ' the amount of calciun o the food of the mother and ita
smount captured by the skeleton W" ditfe ent stages of 1its -
formotione The employment of tagzed calcium ‘Ca 5). phosptom
P’a). aineral carbon (01‘) in the form of earbunate and
other substunces makes it passille to dcte-mine the intensit;
of the minerel metabolisa ia the bone tissue of the emdbryos

The example of using tagbod fodine (11’1) shows the

FONE NIRUTIE o S ST

Niasd i

S-porttnoo of tagged atons for determining the time when tbe
thyroid glnnd.khq important gland of internal secrction, for
-h.po-tornin; proccsn-: bo;tnn to tunct:ou. The morphologica

Tag e aelTeidad M LN

'-é;:§:,
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4 sign =~ the development of the follicules is not ax sign of
the beginoning of thyroxin function of the gland since the
" development of the fol icules precedes the beginning of the
" mormone synthesise The matter may be judged by the fixing

of iodine by the ghande The employment of tagzed dodine in the i
most convenient method in this cases XXas We use the method

33
i
¢
5
o
¥
5
E

of sutoradiography which makes 1t poesible tu detect the
accuzmdation of iodine coumpounds in the follicules, and the

" method of direct determination of the gland's radiosctivitye
Thus 4t has been possible to detcrmine the foams when the
thyroid gland began functioninge Por instance it is the 11th
day of incubation, for the chickeny the 43th dsy of omﬁannal

} developuent ‘for tue hamaters :

J%% E ' " The entity of the organisn of the preguant animal and the

l

embryo or the foetus could be shown by in:.tunces of the regula“ 5M
! o tion of metabolic functions inm tye foetus perforzed with the ‘
- ’ participation of the maternsl orgéuisn. Thus glucose adminiate
I ed into the foetus of & sheep through the blood vessels does
' pos produce & hyporzlaconia because it accumulated in the .
orgenism of the mother rapidlye It may be shown by neans of
tagred glucose 01“. the destiny of which can be traced by
carbon radicmotivitye ,
By means of tagged -incrél (containing K1° ana ¢™) end
organie compounds study is made of the synthetis activity of
the placenta and the metabolicm in ite Oue shkould not :égnpd
| placenta Just as & varrier orgone The regularitics ot'@%ﬁg;ﬁ

through placenta to the foetus of different substances are

co-plxcatod,nou dats is being accusulsted about the aolecfﬁ‘t’
S permesbility of placentas ‘

/

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7



’M

g Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7

c )

Since placenta is a metsbolite oryan, we should nof

vuich arrive to the foeutsx foetus from the organiem of the

’ ~ . motheTe Bi using tagged compounds, (for iastance hidx-:-xhttl

 hydsocarbolid, 1lipAides, aainoscids and miperal compounds cone a

ia the pleceata, and the participation in the metabolisem in

- the placentas The gettlenent of this very imp rtmgtzand inte
azdi?fbe twe n

resting problem in necessary for the underst
the mother and the embryoe It has been found for instance thal f
tructoso”continu usl eyntheeiseJ in the plecenta snd the
process aé%g notgﬁziéﬁdwgeftnf+o&yjhpon the auount of glucose
‘ ' : | coacentr tion in the blood of the motluer and the eubryoe The
' ;E% i | _plncentaggghthcniiig% neny product‘ geyves &8 an Orgod which
L | . ‘ supplies these products at certain stages of development tO

j ‘ the eatryc and partially to the foetuse For insta:ce, glycogonn'
5 o .. 18 mainly sjnthcsised by the placenia,up to 23rd day of

pani over to'tho 1iver of the foetuse Apparently up to the

23rd day the placenta serves as the adaiticvnal glycogen dcpot

of the phoetuse
The method of tagged atons helps Lo determine the utilisa

tion of the erpanic and mineral subot ances adainisterdd to

: ' a the maternsl orzanicm YD the syothetic processes ip the sieev

a8 of the embryo end the tootua_atlditforent diets of the ”
sother and the states of petabolism at different stages of
Qmuryogonesin.’tor instance, whoq;aothor': organism is onrichc{

by water tagged by deuterius (a¢1. it bas been found

TS MRS ek e

i

epesk of its permesbility for the patural nfutritive substances i

% 'taining(ﬁ1“. 61“. etc) it is possible to troce their fate ;

" a pebuit's pregusucy snd only thereafter dues this function -

B
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: sthat the latter is JSEEQ%%&%& {oto the glycogen, inio the
 fatty acide and the cholesterin of the foetus. 1t nay be

" are special problems in tbis field the settlement of w: ich is
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coosicered that these gubstacccs are ayutnesised in the tootw

. pre,eTe

Of late the posaidility of studylng the synthetic proces .
es in the tootuo and embryo bas becoae much greater thooks %o )
the employment of different compouads of ta. ged atomse There

zade eanier by the omploysent of ta;ge- coupeundse Ap insiasnct
of this problem is the role of cobnlt( co®¥) end vitarin By, :
4n the synthesis of protein substsuces in tbe foetus of &

sheep as related to the 20% jncrease in the weight of the nev

born lasbs when theé mothers are given additionax niuorsl
sslis of cobalbe ' ' %
%tho euployuent of tagged atons should yiela even more |
profound snd important resulis 4in the study of the metnbolisa
in the foetus, ihe role of smniotic waters in the metubolism :
and the excretion of the final products of the netabolism wuic
(01“- carvonic acidsy N 15 caznonia end urea and others) cannot
can be repeateuly used for the ayntheses, owing to wnich |
tuere is parsicular interest im the stucy of the circulation
of the fostal waters, the eneryy of their replacenent (conpletl
zeplacement in some cases .ay be perforzed 24 times dn a periw
of 2% hours)e It is particularly impo: tant $o study the water
metobolism and 4ts conuection wilb the synthetic activity of -
the tis:iues in preguant aninals, $heir embryoe uand toctug. By

using water tacged by deuterius ond tritium, we have doterutum

" the rate ¢f water metabolism 2ETx between the smniotic water

snd the vascular system of the mother in rebdits

7
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(on the 24th day of p_rcgnancy). = approximately 8328 0426 m
per min. Half of the water metabolica it conducted throupgh tl
placenta and the foetus and the other half through the vascu,
system of ithe mothere

The siudy of the metaboliem in fara nnimis in the peri
of embryogenesis and the developoent of the foetus by zuing
using radiocacctive isotopes has Just been started. Judging by
the literature devoted not to farm sniuals, it is pocsible %4
expect importent rehlts in-the field of scotechnology deriw
from the study of the metabolism in embryos and foetus and

. pregnant anismals by using the tag.ed atoms methode Of great

interest is also the study of the reorgenieation of the metal

. 1ic processes at diffe ent stages ©f ontogenesis imcluding tl

age=changese
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, c A - VeVe KOVALSKY
4 VASHNIL Corresponding Meuber

PHE STUDY OF CERIAIN PROUBLEMS OF RADIOECOLCGY RELATED
20 PARM ANIMALS '

]" L ' The objective of rsdicecolegy should bgﬂiludy of the
interaction of environmental factors == ioniring rediation

| of natural and artificial radiocactive subctances with separats
orgonisms, their populations, biocenosés, fauna and flors as
a whole, and not merely the one-sided study of the influence
of these factora upon the orgonisa « Tue meost important drfanas
elcmonts of the lnverse §:§33:23°or organisms upon radioaqtiV! t
isotopes 48 the ability of the organisums to subject them to é‘
migration by sire biological concentration and the biol.ogical ¢

"; scattering duiing the interactiom of the organisms both

QE% ? . ' " among themselves and with the inanimate nalure. Radioecology :

| i | ' is a department of biogeochemistiry and biogeacenclogy. It ;o »

A an important ficld which is im its dnitial stage of dovelcp-

mente

& It 1s poseible to distinguish three main problems relate

i » | to the problems of biochemlstry and puysiology Qﬁ fara animal
A Zhe scattoring of natural radicactive substances in nature

- ' and the polluting by artificial radicactive isotopes of the

' environment, the concentration of natural and artificisl radi
active subsiances by orysnisms and their influence upoﬁ
organismse ﬁho study of the regularitiecs of scattering and co
centration, migrstion of radiocactive subs.cuges ia natuio. th
determinotion of sones with an increased or diminiehed cﬁn-

i centration of radioactiQQ substances in the aozli and natural

3
b

f : ' waters enabl ¢8 us to look fcr‘plantab- concentrators of

redicactive substances and to determine

xR
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and their dependeuce upom the chemical properties of the

D

 pestricted only tu the determination of the general natural
_redicactivity of the studie. cbjectss It is necessary to

e 5 aponk < Aot

-pe

the reaction of plants and animals to rudioactive elements in
natursl couditic.se The search for biogeockemical provinces
poor or rich in maturel raciosctive substances, the diminiched ;
or increased cuntent of these substances im the fodders and
their influence in naturel conditicns upom the orgonism of zar-
aninals == 4=~46 an inter sting problem of ecology < helps 3
us to understand the ecological relatiocus between the organisas
envirousentse ¥hen studylng the migration of the radiuactive ‘
substances we shiuld determine the part played in &% this pro= -
cess by the living organism <= the root sysiem of plunts. 3
purticul:ﬁ&y of insects and worms which concentrate radioactivci
eleaents ¢u$?:§“i eir mess reproductione :
During the study of concentration of natural and grtifictk#
radicactive elements by radisamsxx animal orsauisss ittention |
should be drawn to the disiribution of these elemen s im the
orgeps and tissues of mpssizl separate species and breeds 1“k4HL

*

]

conditions of &x environment with poor or surplus costent of

redicactive substancese. These investigations make it possibdle o

to compile standard tables of patural radicactivity of ticsues f

apnd org.ns of animalh end plants in diffe;ent gcenes of the
U..Re The compilation of these stundard tabl s of radiosotivit)
4n living orgenisas is a pressing necessity owing to the _cq_qL
ehansing background of radicsctivity. It is impossible to 32_ ;

B O S LT

diffcrvntiato the radiocactivity of separate chelical oleneutsl

.rndin-. tloriu-. ureniun, potanstun.
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| The influence of natural radicactive elements upon

| living organisms (upon the processes of metaboliczm, physiolbgi
cal functions end morphological variedbility) should be conducte
' 4in szones with increased or diminisheud content éf these eleuontu;
‘ in the soll, water, fodder p;anta etce An inportant problea '
. ) 18 the study of the role of the natural internal radicactivity .
or orguos and tissues im the naturel phemomens, snd im the f
" zone of increased redicactivity, in tbe environment -innterna;?
loci of increased radioactivitye Of great theoretical interest j

and general biological importsnce will be the investigation
! ‘ into the adaptation of oxganisms to the increased conccntrationé

of patural radiocactive substances in natural end experimental

conditions.

t

it - ¢ o o
il

i

QE%‘ . o The trends of research presented in this article in ; {"v
. B rela ion to the study of wetabolism in farm animals by using =
tagged atons are far'tron exhausting th§ ‘problem. The author

faced a iodent task of giving only the gmneral description of

the treuds which he considers to be the most importsnt onces .

"4n the 5.udy of metaboli:m in farm animals. Of particular :
iaportence are the problems qualiryinslthm importance of these :

studies by settling the problems of contiolling cgttlo plague

- - e

in the zones of endemic violations of metiaboliem, caused

j either by a shortage or surplus of minersl elements in the i
fodders the prodblews of qilk; nent; fat, wool, and egg yie1d1n¢§

"capacity of animals and poultry, the problems of metabolisa i

H

during the embryonal development of animals im relationz to the é

obaootgvc ef obtaining healthy nd]udoqua:‘t_ym

S - a——
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' , generation and also during the elaboration of certain

' problems of rudicesansy redioecologys THe employment of the

r ta:ied atom method should play 8 big part in settling all

these problemse ' | '
The daboratoryies engaged im studyln;

theory of metabolism in enimals should usle 55 an object of

[y lh

their research not only the laboratory by

thé problens of

- using lavoratory animals for the purposes of physiological
.and biochemical research. Farm animals and poultry due to
J " the fact that they are being.bred with cjmmercial objectivu.
poesess a number of properties that are ?t present in otherxr

animaloe This, above all, i8 the one=sid¢d develcpment of

setual fara animall
poultry and commercial fishe Ihere can be% po argunent against :

waich resches considerable proporticnse ' The one=side. orieni

such typ s of productivity as meat, milk wool, and fat yioid? -

tion of the metabolism in an animal orgajisms is of substantiel |

" theoretical [Iaterest)\and p:actical .

the importance of 'farm aninals ss object:% of physiological

—— -

.and biocheaical reseurch.
As has be n shown wtiy many instsocps, .he method of
) . _ taggei atoms 18 & new powerful 'ofkresearch that has
.helped to penetrate fo those sepecis of :i;wtabousn that have
been particularly conccaled from the fovestigator and which
coudd not be settled by re conventional meanss

The method of tngsed atons should b widely used at labe; !

tories engeged im prodlejs of zvotechunical snd veterlmary
physiology and biochemistry. _
The employment of tagged atoms Cnnq'lel us to extend the

range of problems of theory the study ot: which should becoue

oy

AN

All this iodicates

,
t
Ty

4
3

. ey e e e me e -
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| PALBOTANL
i PACTIPEIETEHVE MEUEHONO QOCOOPA B PACTEHNAX B 3ARUCUMOCTH ;
I ' OF YCJIORV TOCTATHOTO TUTAHUA

BBEJEHWE

JanHOf patoTofl HAUMHAGTOA MPAKTUYE0K0E OCBOGHMS MDUMEHOHUA  ®
MOTOZA MGUCHHX ATOMOB B ONHTAX O DPACcTEHUIMH.

[

" OCHOEHHM NOHATHOM B MOTONE MOUGHHX ATOMOE ABIAETCSN TOHATHE ue-;

UGHOr0 BOMEOTRBAs [IOMyWUTh MEWCHOE BEMECTHO = DTO BHAUMT MPUKATH a'ﬂ;l

. My BewecTBY RaK00~ANC0 KOMOMHMTOILHO® (UBUUSCKOE -o_soﬁrao, HE {3e f
MEHADTEe 60 XUMUUSORUX CBONOTB, HO MOSBOIAMIEG OTINUMTD NAHHOG ue-'?
YeHOE BEMEOTBO OT TAKOI'0 EO HEMEUSHOTQ BONGCTEA. |

» ' Aromnaa QuauRa npeANOxRWNa ABA CrOCOGA NOJYYSHHUS MOUGHHX BOUe= | )'4

»3;% ; oTBe 0Ca on00c00a OOHOBAHH HA VMCMONB3OBAHMY FBNGHUA M3OTONMUA XUMIUEC i

" R P T T L

RUX BJISMOHTOBs B neproM cr00006 B KAUGOTBE METRM MONONBBYNTOS pA=

——

A s

AVOSRTUBKENG n30TOMH (METON PANMOAKTUBHHX MHAMKATODOB)e B BTOM oy~
Y80 MOUGHHE. BIIGMEHT WIM 6r0 CO6AMHEHME MONYYANT MyTeM AOGABNGHAL K
RaHHOMY ©7TaCHILHOMY BIGMOHTY PAMUOSRTHBHOTO M30TONA BTOIO X3 Plg~
MoHTA. Braromaps CxusxoMy nogoGud XvMUNGCEMX OBOJGTB H30TONOD Ofie.
HOTO ¥ TOIO X0 DJGMGHTA 6r0 OTACWIbHNE ¥ DAIMOAKTHEHHE MS0TOMH Cy=-
ZYyT BECTH 0007 B XVMINGOKUX HpOBDAMOHUAX MOKOGHO ApYr ADYIY, ¥ no
ABUEGHUD W DEOTPOIS MGHWD PAIMAKTUEHOTO MSOTONA, HaIyUoHN EOTOpO=
IO JOTRO POrHOTPUDYETO S, MOXHO GJ6AUTH B ABUXGHUOM U paonpe.ue.ne-
. HAOM BOGrO JAHHOTO XVMHMEOROTO BJIGMGHTA

Hanpmep. RIS TORYWSHHUA MOUeHOro foodopa HeoOX0AMMO JOGABHTH
HE ATA MOTEK X omdnmouy usorony doodopa P""‘1 uwzuxawopnoe KONMYEQTe
' B0 panuommmoro usorona (poocbopa PR, Eoxmt vamo R meverus q:oc@p

SEmray

1 . . s
Hi. ' : 1
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' \
5 BBEOTH TOM MXIN UHHM OnOCOOOM B PAcTOHWe, TO ABMRGHUB K pacnpeldonce
'ju; ‘ HU® DanvoaRTUBHOIO U30TONA P2 CyHeT XapaKTe pUSOBATH LBURGHUS
| ‘pacnpefieieHNe BGEIO BHOED BBEJIGHHOTO B DACTEHME MEuUSHOrO ¢oodopa.
] . TomzbRO mpUMEHAT MGUSHHA (OOJOp, MOEHO OTAMUMTL DAHE® HAXOLMBmAfGS '
. S vV B pacTenuu foofop 0T BHOBD BBaneéuoro B pacTeHue docgopa. , K
o Bo BTOpOM 0n00006 MHIAVRAUME MEUCHH{ DIEMEHT NOAYUADT MyTEM uo-o-
N 'KyOOTBOHHOM M3MOHEHUS u80TOMHOrO 000TABA MPUPOTHOTO XMHUECKOTO -
| ,  smeuenta (MoTOX 0TACHALHEX uao';'ommx MHAMRATOPOB), [pUposnEft one=- ‘
- MGHT 0 €CTeCTBSHHHM MBOTOMHHM COCTABOM TOrZA OYLET ABNATHOS HOMGw

YOHHM DJOMGHTOB, 8 ODNEMGHT O MCKYCOTBOHHO MAlL@HEHHHM COOTSPOM Cy=
- 0T ABIATHOR MOUGHHM BIEMOHTOM. TlonydeHne MEUSHHX DNEMEHTOB B OTOM |
. 0Jyuse OBOAUTOA K NOBHIGHVD M0 OPABHEHMD O 60TECTEEHHEM O0LGPXI=
' HHeM KOXVNGOTBA KaxOro~-nn0o ORHOrO M30TONA. ﬁanpmep, oA NoXyuse
.-% i B HUA MOUGHOrO 830Ta HMOKYOOTBOHHO MOBHNANT 0OASPRAKMNE nso'rohaﬂis
ooJepxaHie KOTODOTO B MPUPOMHOM 83078 OYOHD MAJND MO CpaBHEHMD ©
usororou asorad/14, Msorna caua npupona c08JA6T XUNAYEOKRUE anemen-‘
"1 " ' ' 0 pasmm ¥S0TONHEM 0OOTaPOM. Hanpimep, KuONOPOR BOOH X xuompo.u
‘ ' BO3QyXxa HMGI)'! HEOROJIBRO OTIAVIHH # QOOTEIB HBOTOMOB RICJIOPONA. oro
1 «  J86T POBMOXHOOTH peooMaTpuBaTR ONMH U3 HUX KaR “mewsHufi® xuomopox,
| \' & gpyrof xar “Hemewenwfi xuonopOoxR. NMeHHO Cmarozapa eroumy paamm.
! . GOBETOXMM YWIHHM Bumorpaxony u Tefis yZamood MOKAsaTh, UTO BUHS AAC= .
y ' Muft pacTeHUAMY fIPU (OTOOHHTOSE KMONOPOR MPOVCXOAUT HO ns EHOXOpORA
1. YPIGR/ONOTH BOSKYXA, & U8 KMOJOPOJR BOIH. : ; :
i ' B namsofl oepiv paGoT B XAuEOTRS MOTOX (MHAMRATODOB) GyXyT o= | :
| NoNBIOBATHON T0.3XO DANUOSKTHEHHE HBOTONHe

BosuoxnooT» F SA8KOHHOCTh NMPUMOHOHHA MOTONA DAXMOARTHBHHX Hie
AMEATODOB B ONHTAX 0 XUBHMM OPPaHASMAMA ooaomeema Ha JIRYX npel- :
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, 1. IllpeanonareTosa, WTO MIOTONH OZHOIO X TOrO X6 XUMINECKOIO :
_ DJIOMEHTA NOOTYNaNT B XNBOA OpPraHuaM, NePeUBMIANTCA B HEM M YUA0T-
1 BYOT BO BoEX Mpoueooax o6MeHA BEWECTB TOXNE0 TBOHHO.
* ]

¢+ llpesnonaraerod, UTO NpU HONONBIOBAHMA MAJNHX KOHUGHTDAUUR
' PAAMOAKTUBHEX HB0TONOB GUONOrUYBORUM J6fOTBMEM PARMAUMU MOXHO Mpee
HeOpeub, -

o L S i

TIONOGHKR AHANNE GOOTOATELBHOCTH BTUX ABYX fpe ANoJI0XeHUM RAeT=
: [ _]

¢

OTMOTHM, WTO OTH LPA MPEATIONONGHWA HENBAS OPUSHATD KOCTATOUHO otioo-

0 B TEOPETUYOCKOM KYDOO ¥ B ClelMaNbHON XUTepaType. 34805 TOIBKO

2

B,

HOBaHHEMM. TeM Ke MeHee B npefielaX MPaRTHYGOKH BOBMOMHO f TOWHOOTH ’
GombmMmIo TBA OKONIGPOMEHTOR OTU LBA OOHOBHHX OpOLNOJIOXCHUT MOXHO OWhe
TaTh OpPapeRIMBLMUM,

OmiuM 43 OYWEOTBEHHHX BONPOOOB, HMEWUMX BAXHOE SHAUEHME HDH

5y

’%» MOOTAHOBKE ONHTOB B EMBHMA Opranu3MaMW, ABJIAETCA BONPCC O BHOODe

T6X VHAVKATOPHLX L0838 pal/0aKTHUBHHX USOTONOB, OUOJOTHUECKUM [O {io T
BeM KOTOPHX MOXHO Npenelpeubs O460b HYXHO MMETb B BULY, WTO MpH
BBATUM OUEHb MAJEX JNO3 HKTUBHOCTH MOXST NPOSBAUTSCA OTMMYJIMDYOUEE

JecTBU® PANMOAKTHMBHOI'O WBJYWSHMA HA XMBOH OpraHi3Me Kpome Toro mss

TS JIA ONNTA OUCHD MAJHX KOJMYECTB PAAMOBKTUBLOIO M30TONA NpUBOw i
R8T K TOMYy, UTO HE (yAeT oCecneusHa MOCTATOUHAS TOUHOOTh nauepem'm‘
aXTUBHOOTH OTHTHHX NpenapaToBs, C Apyroit ¢TOpPOHH, WCTONL3OBAHMNE ouel
CobmuX 408 DARMOSKTHPHHX MBOTONOB MOXST MPUBOGTH K ApYroft xpaﬂno-

, ‘ 0™ « Oyle? Ha(MOOaTHo S uopaxawmee RefioTBMO M3JYWYOHMUI HA OpranMall. .
, ‘ ' Baﬁop MHAMRATOPHEX L08 DaAMOaETUBHON M30TONA NOJEEH PemaThof BoeIS :
| Zla HA O0HOBE YN6TA BoGk KOHXDETHHX - yoxonuft onura, ydera qmamo-
RUX # XVMINEORVX OBOYOTE NPY4AHIEMOrO PAXMDOETMBHOIY M30TONA,YWs= |
72 GUONOrUNOORUX 000 6eHHONTE ! UBYUAOMOrO XUEPOTHOIO OpPIaHMSME 000«
BeHHOoTe i M3YWROMOI0 HpPOTR00a ¥ TeXe CYHOOTHONHO® SHANEHHO Hmoe? f

'

N
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PRSUSES 5 4

GeRTOD BPEMGHH OMHTA O XUBHM OPraHWSMOM! UeM MEHBI® BpEMA OCRyuo=
HUfA, TOM MEHBIG OyieT oxMRAGMO8 panuamioHHoe BOSHeoTEMA. B BeOb= |
MAa M BEObMA IPYCOM NPUOIMESHUM NIA Pac TeHHA MHAMEATOPHHE NOSH N~ '
XaT B MHTODBANG HPYME[HO 1078 - 1074 KODH HA JUTD AUTATEJILHOIO pa=)
GTBODA MIX KMJIOTpaMM MOUBH. DTOT OPUEHTUPOBOUHHE MHTEDEAN BHTE KO-

B it

67T U3 8HANMSA DY36JNbTATOB COJNLION0 WCJNA ONHTOB C DACTEHUAMU. :"
Hpbﬁ:iema Cnonorwdeororo RefioTBUS MOHUSHUDYONE ! pARUAUMM KMEET
' BAXHO@ SHAUCHMS IAA TEODUM MOTOLA PAIMOAKTMBHHX MHAMEATODOB. Jig l
. pemenua dTOf mpoCieMH HeoGXOMMMC AaibHe fmee ,ﬁamnnenne axonepvmea-:
TANLHOTO MATepHAsa M ero otobmenme. I[loaToMy OMonorm, npumensonue ¥
MOTOX PAMMOSKTVBHHX MHIMKATODOB B ONNTAX C DACTEHUAMK, MO0 BOBMOXE-~
HOOTM JOMREH MHTEPeCOBATHCA TEKRE H T6M, KAROBA PEARUMA pacTeruft _
HA TMpUMEHAEMHE IDBH pafMOARTHBIHX BEIMECTB. 4 K__
MeueHu® DieMEHT NpM NOCTYNNOHUM B XUBOR OPraHKMSM BOBJIORAETOR ¢ ;
B OJORHHN KpYPOBODOT OOMeHA BemeoTB. [IpM ©TOM HADARY O PASHHMH XHe

! MHUGCKVMHK NpPEBpANEHNAMN MEUOHH{ 9J6MEHT CyHeT YWUacTBOBATH TAKXS B

- fMBUUSCKUX M XMMWUEORUX NPONECCaX 000600 pota « Mpousccax UsoTON=
HOIr0 OOM6HA. TU3UUEORAA OYNHOCTD MPOURCOOB M30TOMHOI'0 OGMEHA QO=
OTOMT B TOM, YTO HA OCHOBAHUY BTOPOrO MDUHUWNA TEPMOLVHAMWKM B [pHs

| pOf8 HENPEPHBHO MPOUOXO/NT NPOUPOC, HATPABJGHHHN K BHPABHUBAHYD

' MSOTONHOIO COCTARA DJNOMOHTOB. HAa TeUGHUE TPOME0OOB WMBOTOMHOIO OG-

, MEHA8 B XVMBHX OPr'aHU3MAX HARIAXHBAGT OIDOMHOE BAMAHUE HENDABJSHHOQTH

_ M MHTOHCHMEHOOTb NpPONBCCOB OlL0XOIrUY6CROIO OCMEHA BEMECTD.

: : - [TlopToMy MayueHUe MPOUEOCOB MSOTONHOrO OOMOHA B XUBHX OpIraHud=

MaX, XOTOpOE OTAN0 BOSMOXHHM MORIOUKTOALHO CIArOIADS M6 TOXY ueue;- ‘

HHX 'a":ouon, RgeT HaM PEchMA NEHHH{ BERONEpUMEHTAXBHHR MaTepHax ©

b . HaNpaBXeHHOOTH, 0C00GHHOCTAX M HHTEHOMBHOOTH HPOIPCCOB OCMOHA BOw ;
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BENECTB B XHBHX OPraHMSMEX. N :

HapecTHO, YTO B /nepnsx 20 ONHTAX O BBOIIGHHEM MEYGHOT'O /P?‘z/ ‘
» , , ¢ocdopa B pacTenue Oun OGHApYREH PAKT MORMOUUTEIBHO BHOOROH MOGHIL
HOOTH docjopa B paom'rem;aou opranusme. [lpy onpemesieHMM MEUEHOTO
- ; . doofopa B pasmMuHEX OpraHAX M YacTAX PACTOHUA KYKY[YSH M0CJO HeCe

b id

EONbKMX IHeft npeCHBaHnA er'0 HA pacTBOpe 0 MEUEHHM (OOJOPOM OHIO -

00HADYXOHO, WTO B TOUGHWO ODABHUTENBPHO KOPOTKOP'O OPOKA OTHOLOHWE w
 MEXNY GOXGPXAHNOM MEUEHOTO ¥ 00uero (fooQopa B pacTesMM oTanoBUTOR §
OpYMEPHO OXMHAKOBHM B GTECN6 M BO BOGX JOThAX HE3ABUGUMO OT TOrO,

A etV e Lt

00pasoBaamob JM OHM 38 BpeMd NpeOHBaHWA HA pacTeope G MEUSHLM q)oo-'ii
fopom MM CHau o(popuuponaim panee. OTowna OHJ OXONAH BHEOX O GONbe
w# noXeurHOGTH foodopa B PaCTATENbHOM OpraHusvMe. [100 Tynamaufl B pae

¢ LadT e Laeedmrs

. ' 0TOHMe MeUeHHR JOO(Op BOBNEKAGTOA B (PU3MMECKME W XUMUUYGOKUE IpO= ' ' /,_{:__
'—% . USC3H [MepeHO0A, ¥ ORHOBPEMOHHO MIYWUS NPOUEOOH M3OTONMHOTO OCMEHA o "
UPMBOAAT X BHDABHUBAHUN OTHONEHMA W30TOMOB POLg PSP p Pa3ANIHEX ap-‘
ranax pacrenufle 0fHARO 0MOCOGHOCTL R MB0TONHOMY OGMEHY HEOAMHAKO=
Ba y BOGX G08AMHEHMf ¢doofopa, BxoLAWUX B COOTAB pPacTeHUHd. LOEHO Cue
o J0 MpeANoNaraTh, WTO XaDAKTED PacUpeNENOHUA MEUEHOTO (0ofopa B pa=
OTOHMM JOJXGH B8ABHUGUTDH OT COCTOAHUA PAGTEHNT U €r0 OTH8 NbHHX op-
PaHOB, B WaGTHOOTHy OT CONODXAHUA B HUX HEOAUHAKOBHX MO CBOGH MO=
t ' . GUIBHOGTH GOeMMHEHH foodopa, & TAKES OT MX EOJVYGOTBEHHOIO gonep-
'f 4 XaHUT B PAOTOHUM BOOOHE ¥ B OTIGNBHNX OI'0 UAGTAX.
- Ilpn NpOBOXEHMU POIeTAUMOHHNX ONHTOB MO MSYHYOHMM (OOFATHONO Mit=
‘ . TAHUS pacTeHuf con yRanoob HaOmAaTh GIYNAR PEBKOIO BAUSHUA YOJNO=
{ BUft NHTAHAA PACTEHUA A0 BBONOHUA B PACTEHUE MOUSHOIO ¢oodopa Ha xa-
) PaxTep €ro pacnpefieNéHUS B PACTEHMM ¥ HA BONMMUMHY OTHOMOHUA Mo=
S weruft foodop (oomuft foodop ® pasHux opramax /4/.
; 4
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PesysbTaTy ONpeNeNeHUA OONGPEAHMA MEUSHOTO M 06Wero Goojopa
B pasHHX 4aCTAX pacTeHul, BHPAUSHHHX NpH KOOTATOUHOM (OOJOPHOM MNite
TEHUM M OpU POCHOPHOM IOJNONAHMM, MORASANU, WUTO GONG6 WIM MOHEO OLue
HAKOBO@ COOTHOMOHME MORLY MOUGHHM M OCmuM (OCHOPOM IS HAN3EMHHX
yacTelt pacTeHug Ha0JNIAaN00h Y pacTeHK, HAXOAWBUMXOR O ONHTA B yoe
- JOBMAX OOMNBHOrO GOCHOPHOr0 MUTaHUA. ¥ pao'rehxm, VOTIHTaBWEr0 Goo= *
foproe roxonanne, GOOTHOMOHUG MOXIY. ueqemm U OCUM JOCPOPOM B Padew
HHX 4ACTAX PacTeHUA OGN0 PE3KO pasiuduHHMe Hoa'rouy MOXHO npe o na= (
raTh, 4TO PeBYABTATH ONHTOB, P KOTODHX BeNVUMHA DTOI0 OTHOWGHNA ORS
3anachb NpMEPHO OSMHEKOBOR, B 8HAUMTEJNLHON OTENEHM OHAM OCYONOBJG ¥
HH JocTarTouHuM (OCJODHHM MMTEHUEM, COSIAFMIM OTHOCWTENbHO GoXbmo
oCMeHHHR ¥ MoOMnbHuE POHI Hemeuenoro (ocopa B- pacTeHur. [Ipu foge=
GopHOM roROAEH M NpouecoH M3OTONHOIO OOMEHA M3-8a HELO0QTATRAE (imum' f‘<~
MOGUABHOTO (oodopa MPOUCXOAAT OUEHb MEANEHHO. [Ipouecow nepexoca ; : C
BOIECTE B TARVX YOJIOBUAX MOTYT M HE OCJOXHATHCOA B OUILHON OTENOHHM
NporeeeamMy H30TOUHOIO O0MEHA, B 0COGOHHOOTH, €0JM BPEMH ONHTA HOe
BEJIVKO o |
. “llanHas paﬁc_)'ra MMeeT OCHOBHYM LEJNb M0SHAKOMUTD OCYUanmUXOS O
OCHOBHHMM METONNYEORUMU NpUEMAMH NDUMEHEHVA METOLA MEUCHHX 8TOMOB
B OMHTAX 6 pacTeHuAMM. JnA TOro, WTOOH mpunaTh paGore xMBOf-M KOH=
EpeTHHfl XapakTep, pasGop padA METOLME OYRET IaH HA NpUMEDE MBYUS=
HHA pacrpeKeaeHUS MEUEHOTO ¢ocfopa B pacTeHuAX B SaBUCHMOCTH OT Yd-
nopuft oofopHoro ouranud. Tarum 00pasoM, AaHHag patoTa OHOBPO UeH=
‘HO OXYXHT MOBOLOM IUIA amdnepmenranbnoﬂ NpOPEPKI YKA3aHHO ! BLme
~BaKDHOME PHOGTH 0 BAMAH N YonoBufl oofopHOr0 nuTaHNA HA ZUHAMAKY K
XapaxTe]p paonpelexeHis MeUSHOrO G00fopa B PECTEHMAX.
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" N Cojlepranve omuTa

T A A i s e

Pecrennn Gacomu (oamas kynbrypa) pepamuBapT ma nuTaTemsHofR

é oneou Kuona (1/2 nopmu) Op¥ GEYX PAasIMUHHX BADUAHTA3 (GOoOpHOrO

% NUT8HUAS nNepeuft Bapuan'r = Roorarounos doogoproe nuranue (1/2 Hopuu
qnoqppa no Kuony), n BTOPOfi BapuanT = GocJopHO6 rosonanue (1/20a0p-
MB Jocdopa no Keomy); no oorTanbhmy areMsHTaM YONOBUA MUTEBHUA OLH=
HEKOBH. PacTenug, KooTurmue ¢esy Hauoa NNOLOHOWEHUSA, (DX OUGDOJi=
HOo#t cmMene muTaTeNBLHOIO PAcTEOPA NEPEBOLATOH HA NUTATENbHH pacTeop
@ MEUeHHM (00fOopOM. B KawesTBe panMoaRTUBHOrO ﬁHJIvma'topa ANA 0=
JyueHua Meuexoro ¢oofopa uononpsyeres usoTon goodopa P82. Tlocse Bue

] A€pEMBAHIA PACTEHUR HA NUTATENBHOM PACTBOPE C MEUGHHM (oo fopor pae

{.' . OTeHna yOupan?, pasmejimor HA OpraH¥ ¥ uacTH M onpe e AM0T paonpene-'_

JIeBM8 MEUEHOTO ¥ ofuero foofopa B pasauupHX opranax U 4YaoTAX pacTee fz-
Hufle Meuenuft foodop onpesemmor nyreu panuomMe TpHI6ORUX HM3MepeHNf, ? ‘

8 oCumufit foodop = KOJIOpIMME TPUIOORIM )6 TOIOM. CymeoTBYDT pasmrusne |

MOTOAVKH DANNOME TPUNEOKUX OMPENeNGHUN MOUEHHX BOMEOTB B pac TOHUAX
MIH RVMBOTHHX,

SET A S & O ettt o ot o7 v

B nanHOR paGoTe Gymer IPMOHEH0 HEOKOJBKO BOSMOXHLX MOTOLMR -
panvoMeTpUUECKNX OnpeneseHU MeueHoro foedopa B pac TeHMAX. Omioa ,
M3 ocoGeHHooTefl aTux .METOLVE ABJAETCA TO, UTO OHM NPEMHABHAYGHH 4NA

onpeneNeHns MeUeHOro goofopa NpH MCNONb3OBAHMM MUHMMANBHON NOBH AX-
THBHOOT! DanvoaKT/BHONO VHAUKATODA.

L T

. Patora saxammaae'ron PAoOYsTOM OTHOMEHUR MEUSHOIO fociopa x 00=

| TSMY RIT pasSIAMHHX opranoa M wacTefl paoTeHuft M anaaMaOM MONYYEHHKX
PESYALTATOP ONHTA. . '

a [Ipindep  MpexBapuTe TbHEX PAGUETOB
; _

!‘ 280‘19’ mHgGH!EﬂggH MEUOHOIO gm SIEE B ﬂ"TaTeJIbHOM EGOTBOEQ
i

Tpe apapuTe AbHuMu OMHYEMH YOTEHOBIGHO, WTO gaawenmz ¢aocom,

B
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BHpAWVBAEMH® B HAWMX XAGOPATOPHHX yonousx (oM. mpunoxesie) Ha
‘ omeou Knona (1/2 Hopun) normomamr B fese nauaxa nnomomomenus sa '
. 4 '2-6 OyTOR OKROZO 10-15 Mp Eros . !

B napno# paGorTe MH MOOTABMM DACTOHNT HA MATATEJbHE M pacTrOp !
C MeueHHM (POOfOpPOM TIKES HA OPOR 2-6 OYTOKe [T NOCTAHOBKHM OMHTA
BO3bMEM TaKyD H0BY MUTAHMA IIA pacTeHUM, BHPSNEHHHX DU JOCTETOY=

¢ e in

HOM focdopHOM nMUTAHUM, UTOGH OHM MODNOTHAM 88 2-¢ C)TOR npuMepHO -
MONOBALY MEUSHOrO foC{OPa MUTATeABHOIO pacTBOpas Jlna aToro HyxHo, b
OUGBUIHO, UTOGH B COCYAG HAXOLUIOCH OEONO 20-30 M P;05. Tax rax
B BereTaMORHH{l COCYX nouemaeToa 2,3 JNUTpa MUTATEILHOIO pacToopa, ?
TO KOHUSHTpauug MeueHoro joofopa a cosyle CyueT nmpumepno 7-11 ur
P205 Ha JUTD.

B 000TaB MUTaTeJNbHON cMeou Kuona mxomur 143 mp KH,P0, Ha .m;rp /Z__
NUTATeAbHOT0 pacTeopa WU 143.142/2'72, 18=74,6 mMr P205 HA JUTP. e
UToOH cosnaTh TpeGyemym. ROHIEHTDAMD MEUSHOIO qocgopa 7=11 Mp P205: \
Ha& JUTDP, HYXHO B3ATH NpuMepHO 1/8 HopMs (oodopa no Knony. Tlpu
NepeBOLe pacTeHult ¢ NUTATeNLEOrO pacTBopa 063, Me.ueuom Jocdopa Ha
NUTATE NbHHA PSCTBOD 0 MEYOHHM $oofopoM MH He GyneM M3LEHATH 0O0Te B
HOWORUA NUTATEJbHHX BJIGMEHTOB B M36paHHOH# HAMU MUTATe JIbHO i oMegH,

Eg e il S R~ s SR LT

NS

¥ BOBLMOM WA TMOCTEHOEKM ONHTA MUTATEJLHLE PAGTBOP, 0OCTABICHHHI!

f us pacuera 1/8 Hopun no Kwomye Towioe 8HAYEHUE KOHUCHTPAlMU (OC=

! {opa B auraTenshoft cueon 1/8 mopus no Kuomy OyneT 7446/8=33%up P;05
Ha JuTp. OCuee XoxuuscTBO (0cfopa B COOYLe MONXHO OHTD 9, R2,8m
' 26,1 ur F0; . |

é 3CUET ARTMBHOOTH DAJMOARTHBHOLO ) «32 MRaTOpa

‘ ' : Tipn BHOOpE RMOSH AXTHEHOGTH paIHO AXTHUBHOTO MHAMRaTopa goodopa
L ' - 3 uy OyheM MOXOMTH U3 TPeCOBAHUAS O OZHOM CTOPOHH, BAATH nosy

~
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PAnVoaRTHBHOr0 WHANKATOPA MVHIMANLHYD X, G OPYrofl 0TODOHH, mo'ra-'j
TOUHYD LNA TOrO, 4TOOH 00eCnEUNTh HOOOXDAVMYD TOUHOGTD DALMOMET=

<

: . PHUECRUX HUsMepeHUil,

0 : ~ OCosnauwm MOKOMY® 8RTHBHOOTb MHIMKATOPHON NOSH uepes A. llyonm
o PacTeHM8 MOSKOTHAT 88 PpeMA ONHTE OKOJNO 50% 0T MOXOMHOI'O KOJIGOTe

: ' BA MEYBHOTO ({noqnpa B NUTATENBHOM DAOTEOpE. TOIAA B DACTEHWE MO= '
L | nameT KOJNMYESTEO PARMOGETHBHOIO @o@pa,,panﬂoe'A/Z. [lyoTs BO3= -
Aymic=-0yX0# B0 YODAHHOTO pPACTHTOJNBHOrO MAaTepuana pareH 5 re Tore b
B8 OpeIHAA ARTHEHOOTH 1 I' pacTUTENLHONO MaTepuaja OyneT paBHa
A2.5. Nipmunag B0 BHVMGHVG y YTO DOCNDPOLEJIEHME MEUSHOT'O Jfoedopa g
B PAacTeHMH ‘MOXST GHTBH uépannomepnau ¥ Opennonaras, 4YTO HAMMEHb=

F N TN

mee COUSPRAHMO MEUEHOTO focdopa B opranax pacTemus CyneT o'rnvmarb-.

ﬂ ! . 0& OT OpelHeR aRTMEHOCTH NpUMEPHO B 4 pasa, UOMYWIM BOVUILY Ham | f4~
A i Y

7 MeHBmO{t RTUBHOCTH 1 I DPaGTUTENLHOrO uaTepuaxa, pabHORt A/2.5.4. |

HA panvoMeTPUYeCK U3MEpeHUT, parHa 50 ur =0,05 r (sco npenapa-

P ra). Toraa aRTUBHOGTH TAKODO npenapara OyneT pasHa _A A .0,05.

2%5%4
Jis nONyYeHHA HaleXHHX PeayNbTATOB HBMEDEHUf POROMEHAYSTCH, UYTO=

Cd aRTUBHOOTDH MpErapaTa XoTd GH B 10 pas mpesumana oH oueTuMEA.

Tor Eax JoH oueTunxa T-25 BA (Ges oPwMuOBOrO HouuEa) ®ojeGieros

oxoa 50 mur/MuH, TO TpeGyeMufl YPOBGHD AXTBUHOGTH apenapara o

x6eH OuTb ORONO 500 Mun/MuH Ha A6HD WSMEDEHU, Taxuu 0Gpason, €c=

XM MH XOTVM DACOWMTATH HOKOMYD aKTHEHOCTb A B MMn/MyH B pifare
 Ha ISHbD UBMEDGHHHEt, TO NOIYWMMS ’

A . 0,06 =500 mun/sm,

i T '

| orxyna A = 500:238.4 = 400 000 wmun/urms,

]

| .

t llyeTs ‘wmivanbiag HapecRa paoTUTENBHOTO MaTepUaia, ULYHAd
i

{

P
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BuioJMM GRTHBHOCTE A B @QMEWUAX 860OINTHOH AKTYBHOOTHe Jlig |

cueTanra T-25 EOX S@poKTHBHOOTH GUETA paBHA OXONO 7%, [l08TOMY MDe
i
KoMAR AC00NNTHAS GKTUBHOOTH DaBHAS ;

e AT S R s O s

’ A= 400«)0 /0-2.6//0 "
‘ 0,07.2,22,10°
B paousTe Ha AGHb M3MGDEHUH SKTHBHOOTH NPENADATOB PAOTATENLHOID ,,
uaTepuana. .

Mar g

Ho Tax xax HEM HYXHO 8HaTb AGKTUBHOGTDb MOXOIHOIO HMTBTQJ!bHO# ‘

I'0 pacTBOpa B NEHb SARJANKN ONHTA, TO HYKHO €ME BBEGTH nonpap- .

XY va paonad. Hyo'n 0T MOMGHTA S4KJaAKW OMHTA 4O MOMOHTA W3MOpE= ‘

Hult mpowm 5 muefi. Ilonpapka Ka paonafg mns 5 mHeft pasua 0,78, Tox'-

4@ OKOHUATEJBHO MOROMAS AKTHBHOCTb MHUMEATOPHOM HO3H paBH8 :

A= 2,6/0. = 3.3/10. OTOR! MHAVURATODHON MO30# MH M HOMmKHH "nOe ' ,Z_',

,.;.7% MeoTHTB" Poofop nuTareLHOrO PaCTBOP& B MOMEHT [00TAHOBRM ONETR. ‘
IlpoBefornufRt pacuer, KOHE'HO, HOOMT OYIYOO NpPUCIUEEHHEH Xge=

DarTep, U0O NpUOTYNas K ONNTY, MH He 3HAGM, KAK B Jie 110 TBUTO (b HO=

OTH CymeT MoriouaTscs u pacnpelenarsod MeueHu#t ¢ocfop B pac'reann.

; . ¥ nosyuersym BOJMUMHY VHIVEATOPHOR LOSH OJeXyeT paceMaTpUBaTh

| JMmb KAK OUGHKY NOPANRA BOAUNUNH MOROMOfI ARTHBHOOTH. OXpyraaa noe

JYWHHYD BHIG BEJUUMHY &KTHBHOCTH mnmawopnon HO3H, MH BHINM, WO

’ P KaEMmH# 000YR HEOOXOIUMO BBEOTH NMPIMEDHO 5 /40 goodopa =32,

4 Paoo4nTaHHaA Pume NPUGNIXEHHO K088 PALUOARTHBHOIO usoTona

| ~ (ocjopa =32, HaxXOQUTOH B npelenax Tex NO8 PaIAMOSRTABHOGTH, OUO=

2 JO U0 RIM .ueﬂo'mwey EOTOPHX MOXHO NpeHeCpeube Omsaro, Aus Toro, |

f NTO0H OHTh HOMHOOTHO YPEPAHHHMU B TOM, WTO X6 fiGTPHUOM M8 XYNUBHHUA

f nadpaanon mmuxa'mpnoﬂ HOSH XR6 I TPUTEOABHO MOXHO npeHeOpeub, Ho-

00XOAMMO OHIO ox NPOREATH ONGUHMANBHOS MDONENOBAHWG, KOTODOS HO
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BXONUT B colepxanue laHnOfl sanaun,
PagueTi Ang npHIrQTORNeHUS pacTeopa msuysHOIo focdopa

Moxi0 no-paskHoOMy NPUrOTABIMBATL NUTATE MbHHI DP2CTBOD G MBYSe
M ¢oodopou. JlonyeTuM, WTO MH NOOTYHAGM 0NeLYRUVM o0pa3ou. lipu= :
i ' ~ POTOBMM OHaYala MUTaTeJbHHA paoTBOp #3 pacueTa 1/8 mopr no Kuow
:  ny, HO Ges doefopa. Taroft pacTBOp HANbEM B BEreTAUMOHHHE GOCYIAH
(o6™en paoimpa B 00GYyle paBeH 2,8 iuTpa)s B Kamnufl GOCYR BEGLEM m
KOTOJHUTENBHO MO 1 MA pagTBOPA MEYEHOTO (oCHOpa. Npmiasg BO B §
MaKue npe.zmnymme pacdeTH, B 1 MJX MEUOHOrO (ocgopa KOO COXEp-

XaThod 26,1 up PZQ.S n orono 5#C panmoarTveHOre goodopa =32.Tak

et

RAK 06"oM MITATeNSHOTO PACTRODPA, HAJNMBAGMOr'0 B BEI€TAIMOHHHE 00w

i , oymi, Gymer M3MEePATHO i1 MEPHEM UWNVHIPOM SMKOOTHN 1 amTp, T0 Ha-

| | GaBasomuit 1 Mx MGYEHOrO (poopopa NOXUT B OpeJdesiaX TOWHOCTH uU3Me=- ' /4~_
,.% PeHMA 00"eMa MODHHM WWMIMHADOM, ¥ BCBMOEHOM OMMOROR B BONMWMHE 00",
8MA pacTBOPA MOXHO, KOHEUHO, NpeHeOpeub. BueoTe 0 TeM, Takoft ono- - |

0006 BDUJAGHMA MEUSHOIO Jocopa B NUTATE TbHH it PECTBOD HA0T BOBMOXRw

[ HOOTb MNOCTATOWHO TOWHO BHECTH B COCYR TpeSyeMy® JO3Y MEUEHOIO doo=
| dopa. lipr aTOM Tarme CYNGT 3arPABHEHO HAVMEHDLMES KOXMMOCTRO BGTIO-
| | UOTATONIBHO XUANUCCRO P NOCY AN,

Wrag, nerell Hauu CTOUT BaNA¥a NPUFOTOEMTH DACTBOD MEUGHOIO
focfopa B fopme i, P54 00 cnenynmuMu Aarnumu (paGouui péo'rnop):
KOHUGHTpauug ofuero Qoogopa pasHa 26,1 Mr P205 / ux, KOH'IGHTpaumsa
foodopa =32 papna ox0JO S5mCe JlomyoTuM, UTO HYXHO NPULOTOBUTDH 25
un paGouero pacTBOpa MeYeHOro foodopa. B 25 mx aroro PACTBODA HONe
XHO OHTH 26,1.25 = 652,5 P Py05 w1 B nepecuete Ha 0oms 1250ur
y K, P04'., B 8707 X0 pa0TEOp HYNHO BBEGTA NPAMEDHO 5.25w125 M C qoo=
* fopa-32 . au'y‘ nosy ¢oodopa-32 HyxHO Gyme?T B3ATb U pacTEOpa MOXO0f-
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i , : !
:‘ , HOTO PalWOARTUBHOIO NpeNapaTd, NOXYNYSHHOTO OF "roOTABMMEA® H30w
TONOB, [IpUBOAMM B KAWOTBE mpHUNepa OReLyDUXA pacusT,

IlyoTs mueeTon MOXOMHEA peskTUEENfl npemapaT docfopa -32 00 ¢
CUSIYWTUMY HAHHHMHS . Kr
0Cuas aKTMBHOCTh Ha 1/1 pasna 5mCj 06"em pacTeOpa B aunyie 5 nxi
ROHUSHTpauUMT 0Cuero dootopa 5§ Mr P/ mx B fopue ooxu mzpo4.

[IyoTs OnNHT npoBoAUTOS Sele ARTHUEHOOTD npenapaTa Ha 5Ty lae
TY paBna 5.0,78=3,9mC, | %%

-llepepeneM Bechb pamyo SRTHBHH i pecTeop 8 AMIYJH B MEDHYD KOJGOY=

s o A A4 e

[ 3]

Wit s

Ky H8 25 Mlle YIOGABHAA ax'rhmoc'rb pPa30aBUeHHOIO paguoaRTUBHODO pa-""
eTEOpA Tenepb OyneT papha 3 900/25 =156/uC/ Mil. /8 >TOr0 pacTBO= ‘

~ D8 HYZHO B3ATh, ONENOBATOJbHO, 125 =0,8 MJI PACTDODA WTOCH Mpi=
156 ;

~ roTosuTb TpeCyemuft paGouufl pacTBOp MEUSHOIO fooopa.

’% ) B 5 MX ¥0X0ANOrO pacTEOpA GOBPEUTCR 5.5 =25 MpP . P
P=25.142/62 =57,4 ur Po0; o Mlocne paaGapionus B 25 mn moywin __,
EORUSHTpaUMO docdopa, paBHy® 57,4/25 = 2,3 upr Py05 / mn. Tar rax
3 pasCaB/@HHOIO PaOTBOpA MH GepeM 0,8 MI, TO B BTOM 06™eMe paz= |
GaBnoHHOrO pacTROpa Oyner 0,8.2,3 =1,8 Mr Py05 » ‘

Hran. AN NPUrOTOBAGHUA PACTBOPA MEYSHOPO (ocfopa TpeCyemof
YhenbiHo® aKTMEHOOTH, HYXHO B3ATH NODUMM 0,8 Ma paanoaKkTUBHOTO pa= &e
G0TBOpPA G YRexbHOl axrTUBHOOTHO 156 /;/C/MJI ¥ codepxany® 1,8 mp P205 »
| - B FauscTBe HOGUTeNds OTO ROJNUYECTEO (OCHOpa 0OCTABJIAET 1.8.100/
652,5 =0,3% 0r 00moro koxdeoTEa Joofopa B pacousu pacTBOpa, K
- ¥ MOXHO npeHeCpeub. B oxyuae vomOIBb30OBAaHMA MpenapaTa ¢ Manofl
»YACABHOft ARTHBHOOTHI foojopa, nompanxa Ha KOMIYECTEO doctopa=to= »
CuTeNg B npenapare MOXET OuTe oyhzeo'menﬂon uep npeuedpera'rb nexb-‘
8. Patouufl paoTBOp nemuoro ‘foojopa moxHO npumronm TAaK: no=-

1

|
l
%
|
‘

T LRI S e

|
|
|

S

rA
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[PPSR P

o  MOOTUTB B uepHYD KOXCOWKY Ha 25 u 1250 up KH,PO, # KoGapurs

0,8 ux paoTROpa pamuOAKTHBHOIO foofopa, conepxamero 1257C axe
!moom. Torza ynenbHas ammauoon MEUGHOIO (oojopa B /vc Ha Mp
on5 mm B mur/umH Ha 1 Mp P205 Cymers: - ' i

R -0.19/C/ur PoOs =0,19.0,07.2,22.10° = 29 800 mungum

v

| BunoJmenve patoTu
3aRJAIKA ONMHTA O MEUSHEM foodopon ' s
[IpMHaRBEHOC TH M DOAKTHBHS '
1. Meprne xonGy o mpurepTof mpoGroft mna npumronmnmz pace-
BOpPOD (paanue).

i , 2. Illpenoxpannre nbuas xopoﬁxa 43 NIeKCUII0A IAS xondu.

| . 3e Hh'arua. ’ ;— fZ«
"‘7% ! o 4, mnpmx ANA 8aCACHBAHUA PACTBOPOB B MUTIETRH, -
li 5 I'panyvpopannas nuneTEA HA 1-2 MX.
6¢ AHaNVTUUEORUA BOOH,

7+ llpoTusHM, NOKpuTHe quAbTPORaNLHOf Gymaroft (2 mr). ' ‘
8. 3amUTHH{l BRPAH W3 DNOROUIAA0Q. ' !

9. Croramime wameuru (npomaskauswros s M3MEDEHMA aKTUD=
HOOTH (0o¢opa-32). I e

10, Yamra lleTpu Ina nepeHoca pamanmmx npenaparon.. : 9'

11. Vudparpacsas nauna,

12, M, - |
| - 13, Crernmmas namuxa, | i
b .' 14, Mepnuft mmamuap 1 x. ) | 3
) 15. TapBOpOBHfl 0TaKaH. !
L , 16+ CueTnag yoranopxa B-2 ¢ Topuonam 0 TUIROM wi-es H oTral
AapTHO# nxetcxvxaooaoﬂ oo TaBxo fi.

i

>;

7
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17, lipenapar goodopa -3

18+ KHoPO, e

19. Nurarensias oueon Kuona 1/8 HopuH Ge3 KHyPOy e

20+ Bererauyonuuit 000yX 0 pacTenuaMu daconu (Bomias KYJAbTYypa)

1-ro Bapuanta oodoproro muranut, 1/2 HODMH rfnoq)opa no Kromy

(cooyn 1)’" ¥ BereTaUMOHHEM 000y O PaCcTEHUAMH (ACONY 2-I'0 BApUQHes——

ra ¢oodoproroe nmaiam:, 1/20 Hopuu goofopa no Kuony (cooyx 2), e

' 21. Bepe'ratmommﬁ G00YX ¢ BOJONMPOBOMOR BOIO & GMROG THI 3 g $4

‘ AUTPA. : ,

e _ : Xox padoTus ‘ S

; 'v 1+ B panmoxminiueckoli xounare NpUroTOBJIART padouuli pacTeOp ’

) MeusHoro Joojopa o KoHusHTpauuefi focdopa 26,1 Mmr P;Os /v u yaens

- HO# @RTUBHOCTBHD OKOJO 5 /{C/Mn. [lpe IBapUTC IBHO NPOLCHHBANT DCO Hows== fé

,‘% 00X0OMMMHE MIA BTOTO pacueTH. TOXHURY BLUOMHeHUS ©TOf ofle pauuu oMo .

‘ B NpaRTUKYMe N0 pagwoxuuitx (patora ¥ 1). a

| 2. OmpefienawT yZeIbHYO AKTUBHOCTb Pacouero pacTBOpa B Mmn/

| umH Mi. PanvoaxTubHye npenapaTH Ana M3LEPEHNA ARTUBHOCTH DAC THOw '
pa roTOBAT OXENYWUMM OCpasOM: B CTORITHHHO USMEURM HAHOGHT MpoGH |
paoTsopa mo 1 ux (nosropHOCTH 3-X RpaTHas) U BHOYTVBAOT MX NON

ks e

P
(Th

W T A e i o AR La e it

nHfpaxpactoft namnofls [IpegpapnTeNbHO HYXHO PagouuTaTh, EAR0O npo-“‘
K3BeaTH paslapienye paGouero pacTeopa, YYoOH AETUBHOSTbL MpOCH 1
‘MI Cuna oxoxo 2 500 wmn/MuH p¥ BHOPAHHEX CTaHOapTHEX YCJOBUIX
i U3MEPOHUA GKTIPHOCTY OGeTUMKROM. ECaM mpelnonoxum, yAenvhag axe
‘TUBHOGTH paGOYero pasTeOpa 000TaBMAET 500 000 wmn/wm. uX, TO pa~’
Gourfl pacTBOP HyxHO paalaButh B 200 paa_n. Mauepouns axTuEHOCTH

e e

x)Memnmq MO AMOTOBKHM PSCTEHUR K ONHTY CMe B MPUMOMSHUU,
np

i ' ) Sror pasbapermuf PacTBOp B AaibHe fIBM NOHAAOGHTCA NDU OMpe~
AleBoHMK MeueBOrO (OOofopa 0NOCOCOM MOJYUCHUS 008KKOB, .

FaN

/
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L
. REXIOT0 fpenapaTa MpOUSBOSUTD B TeueHue 1 MUHYTHe OTO? CTaHIaPT

1 _ " HH? MHTODBAN BPEUOHK HBMEDEHUA ARTHBHOOTH NMpenapaToP NpPUHMMAETOS
: W BO POCX MOCNOIYNUUX USMOPEHMAX. POBYNLTATH MSMODOHMUS AXTHBHOOTI

aaimaTh B Tabauy 1. v » Mp
2 . :
- Wsuepenue arTHBHOGTY PacTEOpa MeWHOr0 Qoofopa : ;;,'"
A ‘ JlaTa QoH ousTRMRA e
; ‘%%
k¥ upe-306"en upe Norasanmss ARTIDHOOTH B 3§ PesyabTaT usue-
napaTa § O4 B MIICUOTUNRE ¢ n} : poHus
! ’ ) 10 )
i 2e A=w—
3.
Cpemnes __ ’ 1‘4-
"'\/% YoenrHas aRTUEHOGTD MEUSHODO fociopa = uuar/mMuH Mp ons '

YRaseHue$ sarpAsHeHHHE qncqnpou-az MUIIe TEY NOMEmanT B
POpOBH#t 0TaRaH

Nloose hamepemm QETUBHOGTH NMpenapaToB pacoyUTHBRANT munoo 3HAUOw |

AVYe YIBALHON aKTHBHOOTU MEYEHOO ¢octopa B wmn/Mun Mp ons . :

3. B QMBHOJIOI‘P‘NGCKOﬁ KOMHATE NOAMOTOBATOT PACOUCE MEGTO LNy

. ' rxponeneaﬁn onepauuy BHCCEHMA MEUGHOIO J00JOpa B NUTATENbHu pao'r-‘
l Bop. Ha oTenmxe, HA KOTOPOM GTOAT BOreTALUOHHLO CO0YMH ¢ PacTo-

~ EUAMA, yOTAHABRMBADT WTATHUB CO MUPMUSH ¥ MAIETRON na 1 My, P;mon ‘:

© BOIeTaWMOHINMI COOYNEMH © DACTOHUAMM CTABAT BCTIOMOIATENbHHA pe=

I T reTamoHKN cooyR o Bonompopomioft ponofl. Boo cooymy orapar ma npo-.

i TUBHH, noxpu'x'ue uapTponantHoft Gymarofts i

4. CymianT 0 000YAa 1-10 PAOTGHUA M NEPEHOOAT WX HA 000YZ O |
BOonpopo oA BOJ0R. Bunimapt ms cooyAa 1 orapuft miTaTexbHf pacw:
BOp, THATOXBHO OUOANAOKMBANT 6I'0 BOZONMPOBOMHOR BOLOM ¥ HamMpawr B

|
|
|
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POENIRR)

Hero 2,8 nuTpa OBexero murarexbHOro pacteopa (omeo» Keoua 1/8
HopMH Ges doodopa). '
5. Ha paGoueM MeoTe YOTOHABJMEAWT BAMUTHH{ SEpAH M3 NIGK-

Ceths ek i

om'axaoa. IpYHOOAT ROACY G PaHEe NPUIOTOBJGHHHM PACTBOPOM MCUGHOw= up
BHOGAT
ro focfopa. [lorpayschy mmpurieM, nuneTRO#l B NuUTATENLHHA PACTEOD 60-

e iR it o e el A 76 b

oym 1 1 mn paoreopa mMeuenoro qoodopae. 'I‘mafam:uo NMePeMEIIBANT  semme
op

]
HUS WIM DACTINEORMPAHUS DANMOAKTHBHOI'0 PACTEOPA B 00CYICe YKA3aw %

P3CTROD B 00OYMe CTEeKIAHHOR narouroft, e nonyckas pa3OpHariDae

 HUC$ BarpgsHOHHYN (0cCOopoM =3B NUNCTRY ¥ CTEKIAHHYM MANOUKY M0-
‘mMemanT B dapfoponlfl cTARAHe. 38TEM TPONOJNACRUBANT KOPHM CHATHX DOt
oTeHU}l B cocyle ¢ Eomonpopokoff ponofle DTO HesseTCcs T TOIO,UYTO=
0u OTMHTD ROpDEF OT 0TApOro NUTATEJBHOIMO pasTBOpa, 0CTABMEIOCS HA
KOPHAX TpY NEPeHECEHNN PAcTeHUfl HA COCYH O POJONPOBOMHOY BCHOMe e fZ
,.% [locne TAarROro MPoOnoOJAacKMBAHMA RODHEl MEpeHOOAT pacTOHUA HA COCYR ) , -
0 paniCaKTUBHHM NMUTATCILHHM PACTEOPOM. BOXONPOBOLEY® BOLY HMS DO~
noMOraTe JLHOMO BEIS TAUMOBHOINO GOOYIA BHAKBANT M HAJMBANT B HEro
. grexeft BONONPOBOHOR BOIH,
6. To xe cavue onepamuu, YEA38HHHG B Nele 4 ¥ 5, NPOICIH= '
BanT ¢ COCYNOM 2~HM, YONOBMA BHPAMMBAEUSA PacTeHUll HE PacTBOpe @
MeuonHy (OOJOPOM COXPAHAWTER TEMHU X6, KAKUME OHU CHNM N0 NOCTAHOB
xu onura (oM. npuromenue).
_ 7. YOupan? venoxbs0BaHHYM HOCYIY u oCSopynoBanve, PaGoguft
pacTeOp Meuenoro oodopa # Zpyrue pauuoax'rmmue pacTBOPH CRapT ’

NpenoNnraTeNmm UrM XaCOPAHTY. 3arpASHEHHYD PAXMOAKTHBHHM HSOTONOM ';

nocyny r:powépam B TOKe ropsucfi POMM M CHAWT €6 ripenapa'ropy nng
JansHe freft NesaxTHBAUUA. 3ATPASHEHHYD QUALTPOBANBHYD GYMAIY OBO=
L : pawsap? B Bile [NOTHODO UAKETA ¥ OXawT 1IpenapaTopy e

i
$
{.
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Habmozenve 3a xo070M 100TYNNGHUA ¥ _pacnpesesie i MeUeHOIQ
gogtopa o moMombo cueTwnra " in ViFp "

R L - T AT 4

: 3 B [Ipmaanex00Tus
. 1o Cugtnaz yoronopka FH-3 00 ouaTuuxoM " i ¥/ V0" yau oustT=
- . H2A yoTaHOPKa VMA.

2. MraTup o aafmoft

3¢ Nzerduriacosas NoJoTABRA QIR SAKPONIGHUS JUGTHEB B Ofe
PeIeNREHHOM MNOJIOKSHUN NPU HMIMUDOHUM UX ARTIBHOCTH.

4. W TKH UBINODAKA.

Xon pacoTHs .

Llepea UYTKHA N0GNC TNOCTAHOBKK OILTA K6 JNanT N3MeDSH!A 8KTHD-

i : HOOTH UMOTBEB PABHHX APYCOB C MOMOUBMD CYCTYMRA ™ & ¥V/VO ", B page
Lou Apyce BuOMpanT KarOf=aubo onpelesexnuft (3anouanT MOT U Me=
Y | . GTO M3BMODOHMA AKTIBHOCTH) U WSMEPANT MOBEPXHOCTHYM ARTHBHOCTh ‘ “ {a{..
"% ' yuaoTEe atora. Mg yaoGoTsa USMOPEHHI DEKOMOHAYETOS B MTATHEE YRw "
penuTh MIGKCIMIACORYO MO TABKY, X JAMCT KJNAGTh HA ai'y TOKC TABKY o
UToO6u 1e 38rpA3LUTD OUGTUMR "¢ Vivo ™ NoxIy OUCTUVKOM N JIHOTOM
EAAIYT JMOTOR UesIOfaHas o
Takile MaMEDEHIA NPOLOJHEAWT 0 PACTOHUAMM OGOMX iaapﬁanwun.'

A PeaynpraTH usuepenud samoupanT B Ta6anuy 2. TAROr0 poja uauepe=

% : KV, KOHOUHO, Lu0T NMUb NPUCAMKCHHHE NAHHHE O XAPAKTEpe MOQTyn=
, ‘ AGHHUA U pacripelieneHus MEUBHOTO foofopa B awTHAX pacTenuil,
Lok N Asanor.urke isMepeHMT AENANT YSPES KBOG GYTOR MOGJS 10CTa~

-

HOBRH ONNTa ¢ MGUeHHM (0OJOpoMe
CpapnupanT peayibTaTH MSBMEDEHHMA AKTABHOOTH JHOTHOB Wepes 1

BRSO

s OYTRU H 2=6 G)YTOKe
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1

Taﬁnngg 2

Hauopenue arTUBHOGTH nm'rb mbo
6B (pacoxnu
oueruura " in m» % ¢ nowo

*Bapuaurty fApyon mm +JoH cu : H

- 8 TqH~=1 110

ouuTa :om:ea onna:y K@ ¥ um;’nogggﬂ%g $ Anhnoon /i
BBODX /Ml 3 '

Do RE >R T T B N Bt b 30 E

Mogxa M_QYymEa pacTeHuft

lipuranne moc Tus

1. BauyuTnsf okpan us anoxcyrIaca,

2« HopoOr1 u3 nnercurnaca (uan | “
HEHMT ¥ 16)OHOCA DA0 THTEJIbHOND uawepnugymm uarepuana) Aia xpa= , /

‘\% ; L 3. Byuazmuua kopoOiru
~A : 4. Homuumi,
? . S IlunueT.
6+ [IpOTVBOKED, mOKpHTHI guaspoBansioli Gymarofi.
: 7+ Boporru mns npoiusanug ROpHe 1o

Be Xvuuuecrue cTaraEH.
5 Q¢ llecounne waou,
! , * 10+ TunbTpOBaNbHAR CyMara.
i ' 11. Cymmabizifl mrade

Xox patortus

‘ j B 1. Moararapmpant paGoues meoTo wig YGoprU pacre:ufl, }'Ia cTeM
JAze EISIYT COABMOS NuGT (MALTDOBANBHOR Gyuaru. Ve Tanapaupant npo-
: THBOHD ¢ (UIBTPORPANLHOR Cymaroft u sanmmuﬁ SKPAH V8 MJGKCUIJIac8e
i ‘ 3ar'o'ma:1m'r Oymaxute KOpoGoumyM Ans pao'rmemmom MaTepransa .
L , 2¢ Cpesem? HOXHUUAMK HOLSEMHNO WAOTH pacTeHUf poouX Bapuan=

. T0B W Knagy? X OTHOABHO HA :bm'rpoaanbmm oyMary. Kephu pao'renuﬂ‘
. noMawan? @ ¢apfopoBYD BOPOHKY, MOOTAPIOHHYD B 0TaraH (Wim oTeks-

7

./’
s
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HUS panMOaKRTUEHOIO pecTBOpa 0 KOpHef)e BTY ROpOHKY. o RODHAMU B8
TeM CTABAT B ANNADAT LNA OTUEBRM ROpHE#l MPOTOWiOR BOXONPOBOIOR
poxnofie Kopuy npovupamr 5 TOYOHNE O MMHYT. 38TeM MX BHHUMMADT us -
(bapqwoponoﬂ BOPOHEM nuHTE TOM, MposymiBanT (UIbTPOBAABHO# .Oyuaro
H KJ2JYT B NPOTUREHD HA ¢rnsTpoBaxEHy® Oymary,

IR e PR S

3+ PacTurenbyuft uaTepUax RARIOTO BPapYanTa pasieJsmT HOXHM=
A UBM Ha QacTv B oxenywme it NOG I8 NOBATE NIBHOOTHE MAONH, JMOTh: Bepx- :
HUX ApYGOBy AMOTbA HUEKHWX ADYGOE, cTeCan, kopuu. Kamoym wacTs pa=
CTUTOABLIOr0 MATEPUANA B GHPOM BUIS U3MOJIbUANT HOREUIUBMYA ‘HA 10 Je
)  Rue xyootxxn W WOMeanT B OTHONbHHE Gymariine KOpPOOKRM. .
4, Nlooxe Maue:xmoxma PaoTUTeUbHHY MaTepMAN B Gymaxinx RODO G
KuX mo#euanT Ha CYWRY B CymunbHuf mRad apu 'remnepampe 60-70°,
- Cymxy marepuana B HArpeTOM MKAfy NMPOUIBOANTL B TOUEINE Hef 9ac0B, f(._
. : | LE ;¢ 'ror'o, UTOCH pacTenus npuHsIM BOBLYmIO-0YX0e GOCTOSHNE, X One- oo
'% WYeT BuAepxATH B mRafy NP KOMHATHOR TemnepaType oxono 10 4Bo0B,
’ ) " 5e.llocne TOr0, Xax pacTOHMA CYIyT NoMemeHH Ha CYMKY , M=
‘ eTynaw? x yOOpke patodero mecTa B uauonorueckof#t RounaTe, 3arpss.
neuﬂoé 00OpyAOEaHME M OTODOOH onaTh npenapaTtopy. Cooyms o paguoe .
P axrmum;u-péumpamn OOTABUTD HA MOCTO. OHM Oymy?T YOparu npenae
‘ ',‘ PATOpPOM COI'NAGHO CNI6 LUANBHO # MCTPYRUMK 10 YRANOHUD XUIXUX OTXDw
- Ti0Be ' |
I 3 ' _Aweima paoratensuoro mMaTepun na

' Ompe fenenne 8KTHBHOCTH MSMOIbUYSHHOIO ua'repuana

| Omia 3 npoo e fmmx MeTom® mpmuenomug MEUGHHX aTONMOB D onsmay
| 0 PacTEHNIMH GOCTOUT B ONpPeReNOHUY OTHOG UTE IBHOTO PACTIPE K6 e Hug
: - MGUSHOrO 8NEMEHTA B PASNINNNX ODIaHAX M GacTax pacTonufl, B pron
L CIyuse HEOOXOAMMO ONpENSAITH BRTHBHOCTH OTAHIADTHHX 1ADGGOR pa~
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EE LD XUR I

O TUTE IbHOPO varepuam B o TanZapTHHX YONOBMAX pamvoue TDiueoRyX
usuepenufls Ipu OKOlPesOKUX anagusax ONpCABNMOT aKTHBHOC T OTdH=
AapTHHX HADEQOR Wiy CTAHIADTHHX "Boouck™ GHPOT'O DacTUTEABHOMO

S RPN

MaTepdann. Bonee Tounug ABEHHO nOnydawT npu némeponnu ARTIBHO=
GTH BO3LYWHO-GYXOT0 MaTepuana, Tar rag pY 8TOM BISRHOCTDH poe
CTLTENLHOIO MaTepuana Gyner Hoaxmqmenbéoﬁ H GoJee TIOCTO sm:1:0
B nammon pacore Gyzer NpoUs PO AUTHO g OpPeReJIOHNE aRTHBHOGTH Me=
H6HOr0 (ochopa B BOBIYMHO=-0YXOM Dac TTo ibHOy uarepuanes, Ilipu 9TOM
GYZYT MCNoMb30Bany ABa 61100068 NOAr0 TOERY PACTUTENILHOTO MATODVGw

Ji8 K MaMepenumus 1) rpy0oe usmenbuouue OHPOI'0 pPac TUTENLHOIO Mo ;

Tepuana, BHOYWMBAHIe éro, u vaMepenue arTMBHOCTH OTa:ARAPTHHX HOw

BEODK Takoro rpyGo M3LeJIbYG HHO PO MaTepuana; 2) pacTupanue rpyco

MSMEAbYEHHOrO U Bucymeriorg MaTepHana u mamepenue AKTHBHOGTH CTal- f(,,_
| ’ AapTHEX npenaparon ug Taroro racTreproro uMaTepuana. lia npepuit \

"% "’ B3Ik, BTOPO# 0MOCOG A0JIzer, Kas’anoch OH, NaBaTh Gonse TOYHHQ

n DC3yNbTaTHe OmHAKO, OH wmeer OYUCC TBEHHLO HONOCTaTRU, Bo-’nepnux,
o DPacTHpenMe 0yxoro PacTuTe NIBHOrO MaTepuang - 9TO BEOLMA TP 4OCLI

) Rafg paCora. Bo-mbpux, P! TAKOM. pac THpakuu OCpasyeTes panuoarTups
. hasm MuNby YTO yBeJHUMBarT 0nacnocTh paGuTH ¢ Touxy SPCHAA TEX~
HVRY Ge30m50100TH, Ipu paownpap.nh GYXoro pacTHTemnbnOrg MaTepiang
APUXORUTCA Npittengrs cneuranbiue saguThhe GoxcH, peenmpaTon imy
ApyTie mpuomocoOnenng, Np2BOTEpaNamme nonaganme DaLvO8RTIBHO ft
M B MHXBTONBHIEE NYTH 46JOEOKA, Poe 9TO OCxOZENAET pacoTy. B o
EC BpOMA PeanvHOM BurOLH B noMyvenus Golee Townyx AaHLHX Npy Toe
KOM ¢noocobe ananuag PaoTenn nparrivecky ne 0Jydaerca, I‘loaﬁ'o;@

e SR R T A R o

-

B TEX GXYUAAX, KOTIA B 5ToM HOT mpafyic HEOOXOAZLOCTH, 118116000 Cu f
Pa3Ho He npuGerars K paoTvpenmy oyxoro PAGTUTeNLHOrO MaTopuana,

' 8 OTPanMIMBATHON M3UEPEHUMOM ARTUBLOCTH Ipy00 M6 mbUeHLOPg MATCDR
aza. Onumy noxasusame, wro Habeoka 100 ur yme 0Geoneuunaer gogrge

A R —

I
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f . TOUHO TOWHO opemnmp OpoGy rpy6o MsMeNbYSHHOrO HOXHMUANH, BHQY-

PRSI

WeHHOIO M Xopomo U€PONEMBHEOrNO pag TUTE IbHO 1o uaTepuanae Omuaro,

| B palle CIy4nen NpuxoauTod NpOUBBOLNTD pac Tipanue GYXuX pacTenufl,

| : oro, Ranpiuep, HeoOXOMLMO Jemars [IpK nposeneHun {PaRUMOHUPO BAHNg
: BeUCcCTB, COJepRamMX0d B PacTeunax, npu nposesenuu ximmeoxm aHa-
- NM30B pacTenufl,

e B manmoi: pacore B METOAMNGOKUX to 11X (pOMBBOLUTOR CpaBHenue

YE3J2HHHX IBYX G000 GOB [OANO TODKY PECTUTCIbHOrO uaTopuang g pa=

AMOMCTPIYECRIM U3ME DORIMAM] ONCpEa OyAeT U3MEPEHA ARTHBHOOTH rpyﬁé
U3UCABUBHHOTO uaTepuana, a saren 8KTUBHOG Th PacTepToro maTepuam,
Oanonpomeino OYLYT DOJNYYCHH Hapuku p PacTiupanuu raepxmi panuoage

THEHUX MATODUAIOE,

Ae Oupefenenve axrurnocTy I'PYOQ v3uensusHIorg ) f'{-
: yaTopuane . :

"% o . NpusanncrmosTus
ol . le Texumaceruo recy lero mmaceg
i 2+ AsannTuuecxus peoy HWIX TOP3NOIMHO BacH,
’ : - 3e livnuewr, ‘
| . 4. Naerourmmcosue HOMIORKN O YIuryGnenumuu,
. 5e HGJUIO";’QH

|

|

§ . 64 Kot
!

i

o

7. KopoCru ua NReRCUDrA0A Ing neperoea pagio aRTURHYEX npenapaTos.
Be CuwoThag yoTanosxa B2 o Topmopum 098 TUMROM BDJl=25 1 oTangapr-
"HOR. NNeKeHUraacono ji NOU3 TEBKO e

!» X0% pacorus

| [ | . 1, Bunuuapr ug SYMUIBHONO mRada KOPOOKM O pacTiTe msuuy uaTg-

| | PMANOM M NUHUSTOM TUATONBLHO erv fiepeMeumBanTs STy ouspawm saeqy=
| er BHOONBATD B BUTAXHOM URA(Ye '

.

2. BepemuwanT na TeXHMuEOKMX Pecax PacTuTe AbHul uaTepUAX Rage

|

| ‘
i

; , o | ,
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T e T T

Pre b

HO# xopoGxu, ‘Peaynbmm B3BOMKBANUS BANKORBADT B Ta0MHy 3o

Tabmum 3

eI

i
-

Boamymio-oyxof BOO pacTenuil

Opraut pacronu . -3 _Boomymuo-oyxof pag
2 $1/2 HOpuH P 3 ;(20 Hopu: P

3¢ Bapemmanr no QHBMUTUUCCRLX HIM TOP3MOHHHX pecax HaDeC kY

no 100 Mr pacruresbroro .xa'repnaxa 10 3-0 HaPeCOR Ina kamnoli uae

- CTH pacTenli. HaBeoRy uaTepuama NONEWANT B UMLEHIAPUYCCROO Yy G-
AIBLNG GG UMaibHOft NIICKE UrMac 030 i nanowry (nomuioxru), liaTepuan ¢yee
/YeT paBHOLEPHO pactpemsemuTh nc 00"eMy yruyGmenus. Yrocy npe 40T ' fA

’%' . BPATUTH BHONNAMIG, MaTepuasn CECDXY 32KJEUpamT NG TOUROM UOJLIO (3=
Hae

P | 4¢ VarepanT aKTUBHOOTH MPHIOTODiCHINK PANIOAKTHBHEX Mpenspae
: ‘j : ~ T0B. Wamepoung NPOUSLONAT B pauuorie Tpimec Ko ff KormaTe. [ipenaparu
TICPEHOCAT B GTIOWAANBHON KOpOOKe 3 MICRCIMIACAs PacTuTe nbitfl e ‘
| TCpaaN NOGNE UBNUCPEHUT €P0 SRTUELOCTH 00paTHO TOPECHIAWT U3 IUICK=
i . ' ' CUPI2COBHX TOWIOKEK B Te ®e camye Gymamiue EODOOURU, B EKOTOpUX Mpow
: UBBOLWIIA GYLRY LaTepUana. PesynbraT usiepenuft BaNVMULBANT B TaG=
MMy 4 ¥ DENOJEADT YRASauHHO B Hef pacuory, .
' Yrazaniuo$ 0J04y6T BHOPATD TARO® NONUREHME MJIOKC U180 080 {} nog=
IOXRY @ PaamoaxTBILM NpPenapaToM OTHOC T NbHO OKHA OUETUMRA, YTO= !
. G4 OKOpPOOTH OueTa HE upepumana 3 000 yun/mun, CuenyeT raxne JoTa=
HOBUTD NOpeCUETHHE KOSPIMUMCHTH g UPHBELOHUS PEBYNLTATOB Mauee
Penufly MONYWOHHHX MPU pasnuX 'Paoo TosHMAx lipenapaTos 0THOOUTE MbuO

R S

|
|
|
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A WA R A i T e

OXHO OWOTHMEA, X YOMOBMMM mpum:aToro CTAHNAPTHONO DPACO TOAN Mg
(crannaprusams usuepenuf), 810 yxasarme wymmo BHNOJNHATD ¥ UpH mpg

BETEHUH M3MEDEHUR aRTIRHOOTH MpenapaTos, UPUrOTOBNEHIINX APy Ty
- OnocoGamm, ‘ |

TANTT SN T Jae

HOf nmoxeurascopofl NOKO0 TAERO {1,

! - , - ~Tadmmg 4
- Hamepense axrisrooTy IPy00 WaMeNLUeHHOMO paoTUTE M~
EOT'O MaTepualna .
. Jara ~ QH oueTYURg
| Bapuantu Feg ¢ *lrTuEZ0OTE ® Do g
_ - ¥ ¢ op: AxTuBHOCTH
_ _Opramd, npena- Hog;alga B WU/ 8 TAROB'E - opiaen
' v - pacTe= para ° ooom s H2,100 ur , p p N
Y Buit g [ WEa PA0Te Mgw ] : B 3 B
; : $ ¢ Topuana ¢ g mm/um o g
| .
. ’.4_
,.7% |
i »
. O0mas arTvEHOGTH pacTenuils
[ BAPUIRTH
L | :
. : be Qupeicinonue axTupuocTy PaCTEPTOr0 MeTepuasm
‘ ’ ' _ LipPHHaARKeZHOC T} .
. t o 1. loxo us nmexcirsaca Qig PacTUpaHUA THEpHX MaTepuanon,
b 2+ luphopopas orynra. ‘
! ! - 3e ForoH,
4+ KopoGku us nmeroursaca, :
5. JanueTt, o ?
6+ lnamamiyeerue recu, ~ :
: 7o Uameuru na Tonbru, S
Cf 8e Kpyarn us meanogana.
’ ]l 9 HHHQOTO : :
[ 10+ CueThag yoTaHOERa B~2 ¢ TopwoBMM 0weTYMRONM BE25 n 0TaHAaD Y-
| . '
?
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e Ll A AR S e e e

- Xon paGoTH?

1. Nproryname » PAOTHDAHMD PACTUTENLHOrO MATE pUajia. Ty Onge=.

pamvmo exeXyeT BHNOMHATL B PAIMXIMIYEOKOft ROMHATE B OHOUMALBHHX .
GoECax s nnerournaca (om, MPaKTVEYM N0 TOXHHRE SAMUTH)e K Goge
0y NOIRIMWUANT BAKYYMHY® xomuyuvmamm ¢ GMIBTPCM ANg muId. B Goxg

' nomemam? CyMaxuyn XOpPOGKY @ pao'rmenbﬂum MaTepianoM, rpaanpomn |

. OTYNRY, OWKO N4 PaoTepTOrO MaTepuana, nanouTe PsoTHpanue onenyer .
HAUMHATD O HAIMBHEO AKTHEHOTO Pac TUTE NBHODD L.e"'cpnana. n0C Te 16 H-
HO nepexods r Goumee 8KTUBHOMY o Paowep'rx_aze 44cTi! pacTeHull NaBuDTOM
NEPEHOOAT B OTUIBHNG OMKOH, KOTOpUE 3aTeM MOMEMANT B MJEKCUIig~

" GOBHC NpeAOXPAHUTE NLHHE RODOOK:,

2+ NparorasmpanT npenapary Pa0TOpTOro pacTUTEILHOrO MATEDUae

« Croco6 mpuroTosnenuss 0epyT Hapcoxy #darepuana 50 ur, nouemae |, fd...
‘ 0T B YryOneHne 4ameuru ua Goavru u vaxpupame EDYXROM TOHROIO lmt- |
"% a miana, Rpas uamegxy 8KKypaTHO samﬁam nuite TOM 'rax, 9TO0H 3axaTh

KDVROR Uoiioana . .

3. Vanopmwr p PalINOMeTPHYSCRO M KOMHATE ARTHBHOGTH MpUroTOB= .
5 o - JIeHHEX npenapaToB. Pesyxbrary namMopenuft sanmmsam B radmuyy 5,

' eHANOrMNYD Tabnuue 4.

! : ngeuemnm MEUEHOro ¥ 0Cmero Joctopa p up P2°5-

B nmnuﬂymea uao'r.i patoTy onpenenann OTHOC TeN buY xapax'rep
Pob © PacTpeNeNenNs MEUCHOrD r{oorfopa B pacrennax. Nance NPOPOZAT ONpee
| ACTOLME MEUGHOTO U 06mero Pooopa B up P«,ﬂo B pPasMVuHHX Opranax

| ~ pacTesnf nocne WX CYXOTO 030M0HMT. Orpe oo MeueHoro doedopa
AN Gyzer MpOPeneHO Iryrd enocoCamus myreu VBMepeHus axmmoom POOTe

: Bopoa 20IH 7 MyTCM MEMePeHME axmnnoo'm ooamron. o0
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A. Cyxoe oaonenue PEO TUTSALHOT') MATepHama,

[IDHHAIIORTI00TH U DEARTHENS

1. Awanuryquorue BecH.

2+ Turamu, ,

3« [lpoTiBHY 0 rHe3mauu grg Turael,

4. vows ona tvrsne e

S5« Boasnas Gaug.

6. LyJomuasg nous.

7+ imeTkn va 1 Mmn, 2 Mau, 3 ua,

8. Tpanyvporarnas nuneTra Ha 10 M,

9. IlpoTunens, noxpuTEA fMALTPOBaNbHON Cyuaroft,
10. 3amMTHEY oXpaH US NG EOUIIIACA,

11. YrRcyonorvgmlt marumfi,

12. Pacreop H¥0(10%) '
13. Pacrsop HC1 (25%), |

, Xon paGors ) f(...
| \ 1, BepyT Hapeck# no 200 M 0T RaxmuON waoTH pacTeHufi U noLge L
. ' man? ux B ruran (noBTopHOCTH 2 KpaThag). B xamauft Turens 3aTen

AOCABNTOT M0 5 MI YKOYOHOKMONOrO Maruusy (mng Npe 0 TBPAUS HUR IO Ty
WBAHMA (0O(OpA NP 0S0JEHWM), BOLY BHUADVBANT U3 TUIIS Ha BOLAHOS
6ane o 0307eH16 NPOBOAAT B ABE $asH. Cﬂéqana TP . IONETANT B XO=
TOLNYD MydeIbHYO neub. 1100T6NEHNO YBeANUUBADT rehnepawypy o fo=
XLYNSHIA TOMHO~RDACHOP0 KANOHUA, UPH KOTODOM THUIIM BLIODXVBANT B
uycpenwoﬁ neun 1,5-2 waca 1o o6pasobannsg cepoft soymH,. 3aTem Wyjfems
BHRIOUANT, B 00THDmME TMRM ZOGABMDT Mo 1 mx 102 HN, ., paamemu-
BapT oonepxmoe TUIIS CTORIAHHOM- na.no'moﬁ. KOTOpPY® 8aTeM OCLHBa~
oy * DT 2-ug Mn BOLH. Bomy ua turmeft wnapusant Ha BonmHOf Gane. 3aTeM
: ) TUrIM CHOBA MOMEHADT B XOIOM:HT wyQenb M 0HODA NOBOAAT ero 0. TeMe
| HO-KDAOHOTO EaneHMd, TUMIN BLSpEABADT B Wydexsho#t new 3 waca,
~ Tipu oTou IOXMI0 NPOUBOATH OXONNATONBHOS 0BOIGHIMe BOero matepuaia,
llewsy puxmONADY i rnmn'mimang H3 Hee MooXe TOro0, Xa O0HA 00TWHEY

T e

IPRRIR . s vy
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Hdng Tor, wroGy Tvrau ne ONpaxMIHBalob, MX NOMELADT B ONEUMANBLHYG
OPOTUBHY O IHeshoMU. ‘
2. B murau o sonoft 0C TOPOXHO, onaqana Ranumun, HanneanT 3 Ma
‘ .25% HCle 21y onicpauu® ¢NeAYeT BHTIONHATH MO TAT0H, TAK RAK COJH~
K h Hed KucnoTa mHuuT. Coopmumoe THIAA TATeXBHO, HO OCTOPOXHO o=
PEeMEMBAIT 0TeRNAAHHOR nanourofts IIpM BTOM K0 JXHO npouaofiTi non- ;
. Ho8 paonopenue 80XH. JoGaBnamT B TMraM eume no 7 mx BOJH 4 oHosa
TUaTeNIbHO U 0CTOPOX:HO 1€ peMemUBaNT pacTBOPe. PooTBOpH W oo'ran-
0T B TUPIAX, 38KPHB KX FpHUEAMA, MM NEPENMBENT UX D OOKOH, TaKe-
X6 3aT6M BAKDHB OWKOH NpUTepTHMM KDHMRaM Ko :
Yrasanuey  Roe onepéuun ¢ DAnVDAaRTMBHHMK MaTepuaNaMu B OTXpH-
TOM BULE 0NBLYeT BLNOJHAYH HA NPOTUBHO 84 8aMUTHEM OXDAHOM K3
MJIeKCHI'Ia0a,

\ \a . B. Oupeseneune axrimmnoorn PACTEODOE 80JH
7 -

Hymag:_wmoorm

1, Oratus,

2 Maupuu,.

: 3+ Tpamyupopamas nunerxa ma 1 M,

| - 4e CTORNMHEHE vameuRy,

S« Vnfpakpacnasg nauna.

: ‘ 6o Nmiusr,

b 7+ IIpOTHEGHb, MOKPHTHR (MALTPOBANBHOMN Gymaroft )
L 8. damuTHERt SKpaH M8 NNEROUrIZ0A,

. 9« CwTHAR yoTanovra B-2 o TOPIOEHM OYOTUMKOM BQJI-ZS 1 eTaniapTHofi
! : _ nnemur.nacoaoﬂ noJo TaBKo fts

Xox patomug

1. U3 nony4eHHHX paoTEOPOB B8O GepyT opoCh no 1 mx uaﬂocsr
4 WX B OTCRIAHNHG VAmOWKYM (3~X KpaThag MOBTOPHOGTS ), PaocTBopu » wa=
- . meuxex BHOYRUBADT NOXL m@pexpaoaoﬂ ZMI0R, U aRTUBHOCTH NOAYYEHHHX
O OpEnapaTOs MBMEDMOT ©WRTWAEOM, Peaynraru HauepoHul sanwizany »

N

~

| /___‘ N
~
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S,

radnuay 6,
2e Bmmm'r JIOBABHYD SETUBHOCTD MEUGHOTI'O doctopa B mun/mmm .

. Ha 1 up P205 H8 NeHb OPOBOUGHMA M3MODEHME AKTYBLOOTH Pa0TBOPOB
somi (om. TaGmumy'1).

L O il S 3T

3 Bt‘mo.ummr ApYrHo pacueTH, YKasaHHHe B TAa0aUue 6.,

Tabaua 6
. _ Wsnepenve axTHBHOGTH P2CTEODOB 30 |
Jlara doH cueTuMRa
Ynenvbag arrTisnoc TH MeUEHOrO (oe{opa /My P;05

Pa - , noud [10Ka=f Axe iAm‘ma-.‘ ilouen. ,Bes op*iouern i
pi- 3 06 My se~ , mp- oo door{)gg T Tl opragy P

o pa. "go‘ HUs HOC ! B
p ‘ {0U6T~ ¢ nNpo- woamnmr BO3M, Ip s :
pac'm- . QuRa ﬂapa_';}é)ogy-tggécgpug . ] ;’MI‘ B
T8 H o . .
' i HuR. 3 3 ,pac'l'm'fua'rep. 3 3 205 t 5% ,Z,“
f‘7 i H : : :HBTG- OB.MP s 3 [ . i .
s nana? . .
: * ppemils §
| A
i
i
!
!
I . '
! I
Meuenuj - ' .
o 6HUV Joofop B paoTenuax —— ___ BapHaHTa 100
i _—

| :
. v

‘ - B. Onpogoerme oCuero Goodopa
Onpsue nerue oomem "booqaopa TPOUBTBOLAT KO IOPUME TDITYEC &1k ‘.xé-
| To oM Jenvze, xo'x'opbn OCHOB&H 1A PeaRIMA BOCCTAHOBAGHUST MOIMGe=
. . _ HOBO/l EVONOTH XJODYOTHM OJOBOM. [IpH xo(ﬁan.uenmx K MOXNCIOHORMONIOMY
awonm (¥4}, oG, xnopuatoro omea JSn L€, 0Cpasy-
! o 6T0A OKNCEX MOXUOLOHA (Mooz. moo4) roxyboro mpera. B xmaof opené'
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NPOMGXOAUT DACTEODeHNE ORMCNA MONUCNeHA, M OKDAcKA €ro He HaGmp-
AaeTofe Omiaxo, eoXm b TMONOA Cpeke TpH BTOM NPHGYTOTEYNDT (ocjaTe

. MOHH, T0 HaGiwiaeTos TOXyGoe ORpam{PaHMe B pesynbTaTe ©0O6pa3oBanug
foetamonm6aeosoro KOMIZIERCA TOXE rOXyGOro upeTa (r,:ooz.«uaoos)z.
HgPO4 41,0, Tipn KonncHTpamn 0,001 = 1 ur P50s na 100 ua pacr-
BOpa UHTOHOMEHOOTh OKDAaCKM NPHONIREHHO (IPOTIOPLMOHANBHE KOHIEHTDE~ |
11207} ({nocbopax). )Inz'nponenenm 8HAJN3a CHAYaJa HYRHO nonyuwrb. pae= -
AYUpOBAEKYD KpuBY®. MNpennomoxini, uTo My NONYYMAE: IpalyvpoBanHym

' KPMBY® LnT mteppara KOBUeETpaumi 0 -0,06 Mp Po05 Ha 50 ua pacre
Bopa. [lao Oxomio OPUEHTUPOPOYLO pacouuTaTbh, KaKO# 06"eM pac TBOpA

80JH HanO BSATH MIA ROJNOpMME TPHPOBAKNS, UTOCH NONyuUTH KOHUEHTPG=

Heo o Gocdopa B WHTODBAse ROHMeHTpa'we i TPanYMpPOBEHHOIO I'pafura,

S _ MspeaTno, wro Golepzanie (foofopa B pao'l'enﬁax ROJBONOTOA B Mhe fé-
% TOprane no nopamry. 550 mr P205 Ha 1 r BosaymHO=-cyxoro MaTepuana o
- uan 0,005-0,05 mp Po0s Ha 1 ur pacturemroro uarepnann, Crenopge

TONBHO, HYXHO P3ATH Tarol 06"am PacTeopa 80JH, NTOOH 9TO0T 0G"eM
COOTBETCTBOBAN He MEHEe 1 MI' 0830JOHHODO PAOTHTEXBHOIO MATODUANA e

OprHannex:00™ u peaxrnsys

Y. Hosopumetp Tuna oK.
2+ lTarus,
3¢ Mrpuu,
4. (IpOTUBHI, HOKpPHTHO PUIbTPOBANLHOR GYMArOfle
, Se Bamumnuit srpan us MICRCKIINCA,
; 6. {lMmeTRM 1a 1 My 5 M, 10 MA ¥ 20 mx, .
7. lepnwe ®onGu ma 50 mx u 160 MX,
8. IlponoxpanuTenbine KOpOGKU mna X030,
9+ Pactnop HMgSO0y (27%), | |
10 Paomop(,VHq/lﬂuOt{. (2%)s - : .
11. O6pasupeuft’ pacTrop KH,PO, 8 ’ .

a) 0,1917 p wwTOrO N PORPUCTANAMBOBEHHOTO KH, PO, pacTeopmoY
B 1 qurpe (uexomiuft paoTeop), -
{ 6)e 20 Mx mX0miOr0 PacTeopa pasCasimer B 1 murpe u noyuane
X Bgge BopppOHOe HANOXOHME XOXODWMETPUYEOROTO MoTona Jenuxe

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7



i

' 0001-7
Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A05910017

- 290 -

00pasuprtfi pacTrop o KOHTICHTpatUe f 0,002 My Py0s/ ui.
2. Paotoop Snelg.  (1%).

a)e 2 r weTanMMMEOROTO SN PasMEJBUADT ¥ DA TEOPAOT B 40 uMx
HC1/yn. » 1,19 Anpu narpepsnun na BOATHORN Ganej

6)e paaTEOp FHNApMBanT focyxa Ha BOLTHOM Game,

B) IoGannmor & ooTarTry 10 mx H_g.fDq (27%) v pacTpopanr ero

.~ MpH nonemupammu,

r') noxyuweimuf pacTsop 20% JSn ¢l uozmer xban_mws B TEMHO!
ORITHKG 1-2 MeosUn

A) paouupt pacreop Sn €4- & 1 ux 202 $n &g nputapanr £ wx |

H.ls Oy (272) u mom qaw PacTeop BOAOH 10 20 M,

xox paCoTH ¢

1. lomyyapr r'pam'up'o'nornrxym KDABYD Ind wmicome rocg KO JIODUAC Te

Pas Ina atoro p 6 MePHHX ROAG HA 50 Ma lpumbemt 5, 10, 15, 20,

25y 30 Ma 0Gpaamororo pacTsopa KHyPO, /0,002 up Py05 / un/ coor-

BETCTPOHHOs 3aTeM N0CapaswT no S5 ux 2% D0 TBOpa ///H4/2 lio0y u

m 5 mr 273 pacTBOpa HzS 04, BOZON! 00"enu PSCTBODOB B MEDHEX RO J
. Gax momosar no MeTEHe 38 15~20 mumyT g0 KOJIOpVME TDpORaKug R pacye
BOpaM Robamamor no HEOROJBbRO xanenp (2~3 Ranau) pacTBOpa S h C(L
KonopvuoTpuposanme 100 CHTH 88ROHYCHO He nosxs,
nocye noGapnenus S “,z s TaK KaR MHTOIRUBHOCYD 0

MeHeM yuerbmacTes. [locms ROTOPHM:C TPUPOBAKA 00pas

ueM yepes uag

KDaCEU 0O Bpe=

WBHX pac TEOPOB
CTPOAT IpaiX 3aBuCIMOCTH MORazaul Koxopuuerpa (tenenus meam) oo

KOHTICHTpAMH (booqbpa. ‘

2. Us PacTBOpOB 80JH Oep)T MLOGH no 1 mx ¥ pacTEOpAOT ux B
100 ux vom. Tarue pasbaBaennue pad'rnopu 80X Cynyr
ANA KONODIRS TPAPOBAHMA,

HONONb30P ALy

Bepyr apotu 7010 ux P20TBOPOD 80XH #8 KOXG Ha 100 MI ¥ 0=
MOmawT XD MOIHHG KOICH Ha 50 ug /noBYOpHOC T 2-3 Kparhan), Kax
H6 TRYANO noJpwMTaTh, 00LepxKAHMO 0Gmero foodopa B amamisupyesmx

70001-7
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b - 30 -
: i
UpoGax psGTEOPOR 80 m cbo'rBem'rsye'r oOnep=anue 00mero fosdopa

- 2 MP pacTuTenBHOro MaTepuana, ' v

§ i y B ronoy wa 50 ma 3areu notasnawT 1 raniw qnano.u{{franuﬂé, ¥ pAoY |
| | BOp HefATpanuaynr 1% bacTeopom amuusEa A0 noxywenug 01a60po3oEo ft
n ' ORpacru. flanee noGapamor MO JIUC IO HO BOK MO JiH j} aMIonnii, ceprym KUCJIOT)

' M XJIOpMeTOE On0B0 B ROTMMECTEAX, YRS3QHHHX B npemmymeu NYHRTE,
| | ) Iipmieuanues Jo Hauana xoixopmaerpnpoaauuﬂ GronyeT BUBYyaNbBHO
CPaBHUTB MHTeHO YPHOO TH OKRpacky GHaJIM3/PYOMEX PacTBOPOB 0 VHTOHO P~
HOCTHD ORDACKN 0Gpastornx pacTeopon u, edJm ORpacRa 8HANUBHDYOMHX
D3aCTBOPOB, He nOXOIMT X Buﬁpamop WR3Ji€y TO 0OOTHETOTBOHHO M3NEw=
HTOT 06™em ananvsunyeriofi npoCH,TarR, yToly MONYYUTD WHTOIC BHOATH
on"pacxu, 000TBe TCTBYHYD BHOpanwo i Wkanes PedynbraTy onpegenenng

oGuero gocgopa SaNHOHEART B TaGmuy 7 u BHUOJHADT YRA34HHLE B Hoft fA
g paoyeTs,
%
o TaGmina 7

|
E Onpexonosie 00ero Joclopa B OPIEHaX D2C TCHIY
{

' ROJOLVMETHHYGCK M 10 TO 1OM

. Bapuan$06"eu o 0illokasan,  $06muii « 'o B 3 00mufi focjop B p ‘
’ frg On P ¢ ROJOPVM,.B ¢ mg %5" q?apana—: Pzgs m?o 130‘11»411

[ J
i : © - opranu® anauisa o IeJeHUU f nu3ipyduoft npo-g DPac TUTeNhHODO
. pao're-: BMI ] WRATH Opi= 0 ] MaTepuans
| HUft ¢ H Gopa” ¢ ,
|

P_Onpenonenie _arrupnoory 0081K0 B i
. . Jaa noxywenuy ba.mzoaxﬂmnux IpenapaToOB UYTOM 00amIsKus fosgo~

A Pa U3 pacTDOpA 8O HyxHO PY®OBOAOTBOBATHOA OXGLyRMM TP6 6OBaH M=
: ums
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ISR e AN S S

;

8) aRTUBHOCTL 0:8gEm HBONXHA GHTD ROCTATOMHOR ANA NOMyqe=
HUZ TOWHHX pES) IbTATOB PanuoMe TpUUe AR 11X namepenuﬁ;xfp) TOIMHA oxe
ocagra Aoxmia OuTb Meubme 20 Mr {oul) p BTOM CJYy4ae "CaMONOriIogg=
ue" nns Gora mywef P00 (Opa~32 Kom0 npese Opeun/, B) mnem:o;ooax
‘ fhierne docopa MONKHO OHTS noHyM u Ge3 noweps. ,

Kommecrno DA0TBOpa 80MH, W8 ROTOPOIO HALO 0GALUTH gocop
uT06H NOMYWiTh Npenapar o AocTaTouHOH armmnbo'rbm. MORHO Paco Uik
TaTh HO OCHORAIM HOHEEX 0 AKTWBHOC TH Ipenapa Top BOJRYMHO=C y X0

\
DAOTUTENHHOTO MaTcpuana. '

1

1Mk e Yl B

llyors, nanpuuep, arTuBLCOTH 50 Mp BOBIYWHO=CYX0ro pacTenTOrO
NaTepUaNa cocTanuaeT OKO JI0 500 min/Mun. Torna 8RTUBHOCTL 200 ‘ur'
bacTuTeabHO IO baTeprona, psrTOro Rug 030x1eEMA, CyneT Oroso 2000 v
mm/ivm;, v 1 wr pacreopa soum CYIeT mieTh RTUBHOOTH OROZO 200 fd
MW/ uve Y06 nomy uurs 002J0K 0 R0STATOUHOH AXTHBIIOSTLD (oxou0 T
"% ' 500 MOTMUH) 'ﬁyxmo B38Th UNA 00amOeHUS ¢oc fopa, HanpiiMen, He MeHs
; me 2 M DPacTEODA 301, [lpovapenen OpHEHTHPOROUHYD OUCHRY 0Gmero
focopa B Tanoft np06é. Colepxanme o6me ro Liboqnpa B pécrenmx, RaR
06 3TOM yme POBODUNOOL BLMWE W Kak pTo BUAHO M8 ompeleneHus o6mero
tocdopa B npomiaymen basiene paboTH, cooTapnger aopanoK 5«50 mp
P305 Ha 1 rp moagymno-oyxoro ‘nampua.ua. Eomt pas ocaxnenug fo0-
fora BanT0 2 Ma pacTeopa 801, TO 5TOT 0G"eM cooTpeToTBYeT 40 MpP
030JM8HHOIO DPACTUTEJNbHOIO MaTepuana, u B Taro# npoGe conepmanmue oG-
‘mero Joodopa B umpoGe OyneT ousHp MANO, U MOXHO onaoaﬂmx, 4TO npu
OC&RIOHHA TAKOrO KOLUYECTRA KOIYT BOSHURHYTb 8ameTHHG noTepH foge
¢opas Zxz roro, uroG sroro He mposusommo » BYRHO YPOIUMATD RONIUGOTw
. | B0 oCuiero docgopa B 00aLKe MyTeM 40CaBemMs HOAKTUBHONO ROOureT,
. Omiem, npH Tou Hazo BagTy TAK06 EOXVNGOTBO (00¢0pa~HOOUTE LT, UTOm

Oy ToXmmE 00aAXA OuiA MeHBHE 20 ur/on, Onuwy noxasaxu, 4ro swo

01-7
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¢ HOGTUraeTOA NpU ZoCaBNeHMH 1 Mx paoTBOpa 0,25% KH,PO,.

1

i " IpmwsannersnocrTu n PeaRTHBRH S

A 1. Trarus, v
2+ [npHu,.
3¢ uminenr,

“a

- 4s XmutuocRie CTaraHy Ha 100-150 ux
* be Ipamyuponarnue munerry ma 1u2 mx
- 6o Neprue wiTmgp Ha 15 1 25 ux
N ' - 7. dnorTponmuTRA
3 Crernmmue nanovmy o POSVHORUME HEKROHO W3 MKAMH,
9. I'pubop mna NONYUSHUT DAIUOAKTUBHEX NpenapaTop B BULS OCALKOB.
KO. Cucinam yoranorra B2 o TOPUDBLM CueTUMROM RUI-25 n 0 TOHAGDT-
EOJi ulercuriaconodt noueTaprol, ‘ : '
1l TuneTp ¢ roayco 1n0Joaoite
i 12+ PaGounfi pacreop 1:evenoro toetora, paaCapnennufi B 200 pas
13. KHyPO, /0,25%), | ’
‘ : 14, NonuGAckopas zunxocTH fd"
’% o 15+ N4, MO, (757)+ 4V, 10 ux FOHUSHTPHPOBAILIOl RHOXOTH HA muTp
‘ . 164 2runoBu#l onupe, )
17, Kueti : !

Xon padoTyH s

14 B otarary na 100-150 un pwpany NMpUKepHO 1o 15 M Bomw,
& saTem mo 1 ma 0,25% pacTeopa B’IIZPO4 ((booi:op—nocmenb). Jlance B
GTIKAHH BEOCAT 8ADAHEE DAaCUNTAHHLE TpoGH. pacTBOpa 80MH (npuuepro

0G"em npo6 Cymer 1-2 MI, NOPTOPHOCTL 2-3 KpaTHas), PacTeopu B 0Ta=
‘ Farax HarpepamT a0 50-60°. Baren IpOU3EO IAT ooaxixeum foojopa uoe
AU0LeHOBO Il XMIROOTEK. B RammNf oTARAH HOCABAADT N0 25 MX MONMGHo-
 uBBO# KUOROOTH NPA HENPEPHBHOM MOMOMMBAHM, lonywaere s EONTHR Kpie
orannmuec kP ocaq;bx (fnoqnpnouomﬁnenonoxﬁcmbo auuoaus///H4/ apo“.'

5 .

12.H00,, 2ty Oge HyO. Ocanxi ootapnmor iag "cospesauus® p TenoM
MECTe HO MOHBEE, YoM H8 3 wAoA, Lo .
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e PP 3

24 Napammenvuo npouspomar ocamienve docfopa M3 ouxomHoOro pa=
Gouero paomopa‘ ueueHOro (ociopa ¢ RoHuUGHTpauMe fi 20,1 Mp P205/ ux

frr IRE L

727000 MOREO BOONOMBSOBATHE PA30aBACHHLM DPao THOPOM MEYEHOIo
foofopa, panee MPUrOTOBJCHHEM ANA OMpPE e JeHUS YZSIbHOt aRTUBHOOTH
" ' MEUOGHOTO qodq?opa (mxoquuf PAcTBOD MEUGHOI0 (oofopa Oux paataBimy
’ B 200 pas)e Kowuenrpauus o6uero {ocfopa B aTom pacTonpe parua 0,13
ur P205/mx,_’ 4 YReJbHAA QRTHDEOGTH bacTeopa oxos0 2 500 tmn/Mu,
lpmsmzag po BHAHUe YKQBBHKEG DHWe TpeUOPANUA K MDULOTOBNEHIM
upenapaTos B B4LE 003IKOB 3 paadannen'noro PacTBOpa.GNGRYET BaATH
And 00amrnoHUA mpoby 1 MA. B oorTanblOL X0X palco'ru TaKO# X8, Kag
8TO0 yRA3ano B n. 1, I[lorToprocrs GepyT 3-KpaTHYD.

3. Nlocne Toro, Eax ocangu "cospont™ Up¥eTyNnawnT K M3roTOB-

; JeHVD DONApaToB MNA panuoiieTPIUCCRUX Haueperiite Jing >TOrO Npinse- f/
I ‘ v
' e HA8ToA onenManbuuil npuGop Mg MONyYerua parmoakTHBENX MpenapaTos
’”}/a BN B Bille ocaukron (o, yeTpe foTBo npuGopa B uparTUKYMe O panuoxmuuu) -

Ha poposry npubopa noreman? B 3 cioT naoThE ff qunbTp (0canor Mosroe
KpUCTaMIMYeCR 1) e Jla QUIALTD OHauaa TIGPBHOC AT MATOUMH pacTBOp, a
8aTCM 00an0K, Xunuuec xuf CTEKSH, B mrobom NpoM3BOANNOCDh 0CAXIOHMN
¥ 0CalOK HE (MIBTPE THATENABLO PO KEBART necxonmmwlnopmmu NpO=

MEBHOJ! RHIKOCTH (pacréopNH4/VOa u HNOB). Heo0Xo 1m0 01e1mh ,erom

04 ocanor Gun nepoHeooH Ha JHMIBTD MOIHOCTHM, lloseymvranue ocanra

HA (MILTDG MPOBOLAT NyTeM MDOUWBAHMG €IO DTMWIODHM ONUPTOM. 3aron
MPGNapaT 0GTOPORHO ORAWE o (#1bTPOBANLHOrO MpUGOpE M 00AROR dhix-
OVpYDT HEOROILKMMM Ranimu Ema (0,5% PaGTEODP NIGROVINACA B AMXTO=
patame)s '

AN YT At £ 1At s . e o,

4. VsuepaoT aRTUBHOCTS Bo6X NPUIOTORNGHHEX MPENapaToB, Poe
v  8yJNbTATH MakepeHuft M PaOULTOD SaniCHBANT B TaGAHUy 8,

L}

g

Sanitized Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7



PV — e R S ——

San|t|zed Copy Approved for Release 2011/03/02 : CIA-RDP80T00246A059100170001-7
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; Tabauua 8,
Vsuepenne aRTHBHOCTH OCALKOB
Jara Jon - YHenbHas QKTHBHOOTDL 0CALER IUIA Vg=
. XOIHOTO pPacodero paoTPOPR MEWEHOIO focJopa man/min/ur
N . *

) - Paly

:OO"eu tlloraae SARTMEHO $AKTHB.jlleuoH.: OGmui ¢ Megonu#t foogo
Bapuanr, 3 TpoGH Oue™ . 0Th $100ur b ° Lyl
Ing

00 B6O OD: B OpPOROs
. opran wnxa npenapagnoazx. ! 18?)1” ran.p, oo
PadTe ¢ boam- 3 : CYX. IMP pact B rp 3 %%
3 Zemua | : $D8C TUT, NATEDs : r 3 B
¢ B wx ,ua'rep.f s 3 05 g ‘
: j i : :z 3 ¥ 3
‘ 7) ‘ . Mowenuft focdop B pacrenuax BapuaHTa 3 ' 100 f&‘
SAKIMS UTETBHA] OFPAROTKA PE3VJLTATOB M3LIPLHUN
¥ X CPABHEHVE

B aaxmouerme DPacoTH BUTIOMHADT 070 IYMIYM 0CGPaGOTKY Pe3yIbTaTOB
WBMEDEHHUA ¥ Mx GpPaBHCHMO §
* 1. Vonoxbaya nonpasru ma pacnag tocjopa=-32, nepecuuTHBADT Boe
POSYIBTATH UIMEDEHUR AKTUBHOCTH HA KARYD-IMGO OMPOeNGHHYD JATYs Axe
THEHOOTH BHPA3NTh B COTHAX mun/Mup pa 10Q Mp Boammo-oyxom pac The

TOJBHOIO MATepUSIA,

2. Kax BHTeRaeT M3 X04a BHOONHEHHOfi panee paGoTu, ax-rummo'm
MATepPUaT0B GyJLyr NOJyNOEH LBYMA IpYmnaMyu 6nocoCoB: nepsas rpynna «
HOMOOPEIC TROHHOS MBMOPEHVe AKTUBHOOTH MaTepuana 0es ero 080M0HUS
/Tpy00 M3MOABNEHHEA WK paoTepTuft uaTepuan/, BTOpAK Ipymna ~ uBMNee
POHHS aXTHUBHOCTH paoinmaiwom MATEpHANA NIOCNS 60 030ROHUS (paor_-
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\ ; ‘ - 35~
BOp S0JH Mpu ocamienuu goodopa)s Ipy UBMGPEHMK: QRTUBHOGTH MpPCMa=
PaToOB B BUIP HABOCOKR ra 50-100 ur pacTuTenbHORt MACCH MMEET MEOTO Bw
derr “oanoniormouenus® 'Ge'ra-m/qeﬂ fooopa=-32. B onyuae uU3MCPEHUT aRe
TUBHOOTH BUNAPOHHHX KANGNb DAOTBOPA MAM TOHKMX CJIOGB OCALROB &

- ferrou “camonornomenua™ MoxmHO npeaedpevm. OTO 1aeT BOSMOXHOGTB pace

QHUTaTh NONPABOWLE KOSJPMIMEHTH Ha effoxr “camonormouesus™, [ipo-

PSS R P L e e DT T T

| u3pOAAT. pRover STUX NOMPABOWHHX FOSJIMIMOHTOB.
lpwsovanues  [lonpapownne KOSJPUIMEHTH Ha oauonomomenue" uo-'
ryr OuThb MONOIbBOBAHH B Oymywe it sremepuuentaneHoft pabore npu 0ﬂpe- :
- IIeNIEHUM MCUEHOIO (OOJOPa HEMOOPEZOTPEHHO B HABEGKAX Pac TMTE AbHOTO
uaTepuana 0es ero 030JNeHUT.

3e Cpanmman'r POSYALTATH ONpPeAGNGHUA OTHOC MTENBHOTO pacTipefig= ,
' - NeHMA MeYoHOro focdopa no opranam pao'reunﬁ, NONYUOHHEG DABHHMK OTO= fZ\
. %,‘ l , ' 006eun anamisa. : . i_
4. PacowITyRanT OTHOMEHMA MEWSHOrO foojopa B OCmeny q)oo@py
LIS PASHHX OPTEHOB pacTesudl M OpaBHIBANT NOAYNOHHHG OTHOMEHMA Iug
ABYX BapHaHTOB auTaHuS pacrenut Joogopou.
| Pesyabrart OnNNTA DOXOMGHAYOTOS BANMUOATH B a0y 9.

i
H . .

{ ' : .~
i
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~ Pe3ymsTaTH omura

Bapmr~, 2
KTUBH, Ha ICO L |

anz, ° TTUBH, Mr B & lompaBs.koad OTHOCHT. Dacmpe H HIT 0
_opratm? B CYXe DacTHT. usrep, na :cauorﬂmr— @ccgopa’nb ep§a§: :’ém%' Q%OPégsxﬂgys ggﬁ“ 123[9%85 §0Tacnormg Mo
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; BT 4°100ur*50 1r*TpyGo*PacTep : : : ¢ T a ¢

Stes :mI pfaom: o ey 20 mggrgg. agsegPacm-. Ocazx.Pacr- Cosme 0 LB8TEpUATA Gectopy
« *uaraps o M $BODe 3 EU eBOp ¢ : ’ )

: $U3116N. T6D. 2MOTE ITOPU-2IOMN & $ soms Mg
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. ~MOWHM H80TONOB, Wﬁ, 1957, R

2e Kmmcomkun BeMe = Msorommp MeTOL ¥ 6ro npumenenue » g X
* " un, Masoomna ToRACH 3,705, 169,° oTPO

3+ Kneuronorufi B.M, = 0 MPAMGKEHUM M30TOMOB U ANepHHX uanyueunft
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s 3y 6, 1957,

4. K1ouRoBORUS BJM, Pacnpeae nenve (ocfopa B opranax pacTenuit
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ll/gggz;m COLpCMBHHO ft Ouosoruu, 31, K 3, 376,

9+ Paumorufl B,Be o lipmienenue gsoronmorg MOTOXA B HOQNENOPa=~
: - HAH BJMAHUA UHTOHOVEHOOTH OPETA Ha [0C TyN=
genue MUHEpa IbHHX qgemeorfsg pﬁomenm. i,
NUTH @ y30ToNoM doajopa » Maspeoug .
x4, 2 73/. 193, 1955,

HoJoruu,
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. 0 P
. .
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: © YIBEPWJAD

PnapHuit rocyxepCTEGHHHN CaRKTEp— -
Huil uncnckrop CCCP
B,aneaxon

957 rona

14 nnnaﬁ;szge_s,?

CAHMT AP HHE TTPABUIJA

Nepero3Kil, XPAHGHNH, yueTa i paCoTH O DENMOBKTHEHLMH
PQLP CT PEUN

aé 860TAHN U YT2EDLICHH P_CQOTReTCTELM C I190T8HO FNSHUSU
& Cgre'ra i.-mnmcgporpCéSCP ta 893‘3:'38 oT %/H-%S re

. Hacrosnmue "Ipaeuna" paclpoCTPAHAOTCA H8 YYPOLAGHNA POEX
HURMCTE DCTZ® ¥ PEXOMCTP, NPHUMEHMOUKE PAAMOBKTUEHHO HUIOTOMH B

© BBKDHTOM ¥ OTKPHTOI! PUZe /7.6, P PULE NOPOWKORy PBATEODPOE, P
1a3000Pa3HOM COCTOABUN/ »

I. TpeCoranuA ¥ NPOU3IVJICTEOHHIL NOMOURHUAHN,
ECHTHAHNAN ¥ OC0PYZAORSH U0

I. PaCoTy ¢ pajiuoanTUPHHMK M30TONEMU B UMEPOHUA XONNHN
PO SOLUTHCA B OTAENBHIX TOMOUGHUAK. PaGoTH, HO CBJIBEHHEE C NpU=-
MeHEHNeN DPANMOAKTHIHNX M30TOMOE, P AaHHHX NOMEURHUAX HO XONKHH
HPOU3ECAUTHCH

PaGoTH C POXANOBKTUPHHLN reuecTRaMu E Koqwec'rrax uexHee O, Iup
DKE JAIYA LA DaMi8-U3NYUSUKX MBOTONOL ¥ 70 Cu zna CeTa-Ka=-
IyCapLuy H30TCHOP MOTYY NPOEFOAMTEC B OOUMX NOMELOHMAX, HO HA
OTZACNBHHX CTONEX ¥ NPH CTPOroM BLIIONHOHMM HACTOAWMX TNpEERHT,

2, llonu naCopawopiui, P KOTOPHX NMPOKU3IONATCH POGOTH € DPaANQ=
AKTIBNIGH MB0TON iU, AONNHN WNETHh PLAAKYl NOECDXHOCrD Ges_lene i
¥ PHOOMNI, PO MBOGOHMM HAKONACHUA DAAUQCAKTUFHEN BOUCCTZ, B ra=-
yeCTre JCKPHTU) JiN TMONOP ZOATHH NMPUMEHATHCA AUHOUEyM, NOLAX=
NOPPUNHAOBLEL NNACTUKAT 2 MCTNAXCKAA NNUTKE. liry w Kpag NOKXPHT Uit
JOTWAHU OUTH THATENHHO 3JOWITAKNEBOHH, Lpag NaacTHKeTa U LUHONGYMA
ToMuH Ourh NOLHATH HA PuHcoTy <U cM K 3anensHy 3anoAnnLe CO
cTeNaNN . :

3, Creuu, HOTONKN, APEPK JIONIHL GHTH DNOARNMH, CTEHH ZONY-
HY TOKPHPOTHCH CICTION HBCHINOU KPacKoil HA PHCOTY £ M, MecTa
. CTLIE OmGH HCUY C060i, G MOTONKOM ¥ nonol AnA yAoGerEea yoOp XK
ROTLHL CQKDYDPAATECA. B OTAGNDHEX CAYYasAx, KOTA8 PR pacoTe FO=
MOHE MOCTYINEHMA T POSAYUMY0 CPEZYy NOMEUEHMR DaZNOaKTHEHIX
asposoncl WAy napcr, CTCHE % NOTONOK HEOGYOZVHO NMONHOCTHO MOK=

ey

puUPaTh iacigHOY FpacKci, 8 OKHA ACNBTH HO OTHKPHEELLRNUCH.

4. Beo noueugHnn ANA_pacdoTy C PEAMOBKTHEHEMH POUSCTESUR Pu
We OTOBOPEHIIC P NMYNrTPe L SKTMPHOCTEl HONMHU 6ues 000PYAO PEHH
NIpUTO W0~ BLT ALHON  FenTing Uyelt, lpuTounas cucreMa BoArHE CuTD
000py/028Ha K3NOPlLLC palk nd NOXOrpera PO3NYXAE F 8UMHYUR 1i_pepe~
XOAHKT NEpPUOZH IOAd, E COOTRETCTPUM € TpeloreHumiu H 10I-5%,

U
e T
e meaba ek pli BT
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5. BuTANHEs DEHTUNALMA, KAK MpAPMnO, AONKHA OCY IR CT SNATHCR
5 PIe MECTHHX PHT R HHX ycTpoficrs or mca&)or. GOKCOP, KAOUH R T.1 .
KOpOCTH ZEUNDHUG FOBJYi@ 2 OTKPHTOM NPOGHE PHTLIROTO MKEOA AONT-
Ha Ours 0,7-I u/cex, :

- SO

6+ LinA PCEX MOMEUEHM:, TAC. NPOUFROANT CA CpaGOTB C OT KPHTHMM

DATNOAKTUEH M PeUOCT PAMH 2. KOAiNocTPex or IuCu xo 40 uwCu, zon'wa

y OH's 00ECEYeHe EOBLUOTHOCTH CO3ABHIN HE MOHES8 wetl 5-xpa:r‘ﬂd§-o

! PO37YX000HEHE P 1uaC, B CAyYanx paCerTs ¢ GONBUKUY KOMWUECTPE’M I
OCOOGHHO TIpH padore ¢ Ir'aFoUbDEBHILIN M NETYUKKYK DOXMOBKT{IEHINRY
PGIC CTESUI o DIOOTH ZONIHH NDOMBEZQIPTECA B DOPMETUYH M, JAPHIML,
GOKCaX, KOGUHOZ,. 3 DTV C yua8AX paloTa.-PeJeTCH O NOMOLED KaHumy=
JTODOE), JUIB- THOHTADQR 8HAHX B GOKC nepqafgx. 10 34 yX00Giier 2
TaxruX noMeidHuAX dodier Ourp ysenmien Ao 1U-kparHoTo ® vac.

. 7. Hocryniénue X0 3xyxa AN npoze%punaﬁm OOKCOZ 1 KalHH
\ AOT-HO QCYULCYERAATHCA U€PE3 EXOZHEO OOCPATHHO KABNGHH W3 palounx
pgue {CliMlie B KaoHRAX U GOKCAX -ZONWHO 006CNE YHEATHCH P BSPe ReHuo
==Y il ZOAFHOTO CTONGa, ey Gl

8, BuGpachiraguuli POBAY: ZONIGH MOZPOPPBYEOR OUHCTKY .08 PAtNGS
8KTHEHEX 83p03076I P Cne UHaNBRHIX (ORABTPS X,

! BuOpoc 3arpssneHnoro rosxyxa ROnTeH npousggnﬁuoa HE8 noxreT~-
POHHO! CTOpOHE 37&u1f HA DACCTORAHNM HE MOECe M N0 TOPUBOHTONN. ¢
0T MecTa 580008 D03ZYyXa NPUTOUHINM PEHTUOHTPE. Y THIG KOHBKE CRII0="
PO PLCOKOIrQ M3 OKDY.8WNMX 3MOHKL HA O-4 H,

Y 9. PaGousna iie0ey 70ATHE MileTh NPOCTEHNYD KOHCTDY KD AnA

~ yaoCer ra OuKCTIM, Hopy HaA nmopepxliocTd pacoueit Hedeny na0opaTopu:
PLT UG WISOK, CTCNL, NONKH, CFOHKU NNIA DXOHEPIMEETANBHMS =M=

- POTHEX M ZD./ ZONUHA 01D CLENAHA M3 HENoplcT MK UarTepuanor, Ok=-

PEICHHEX Macnaiofi ¥ oviioll P Sr27iHe ToHS, Palouue MOBEPXHOCTH
CTONOry EHTA-HML WIB0P RONVHE NOIDHPATLCA INGIKHMI 11876 DHA A& ,
Kar HaNpIkiep: TIIasypordlldd NMNIKE, C TUBYCAEHOL 3876NKON WLEOE,
N78CT RKBTH, NLHONGYl, C™Mil0. LpaHetie P N20OPBTOPUAK NPANIET OF,
He OTHOCALMXCA II padote /r T Y, KHUI', “YDPHANOR M Ap./, Benpeia-
€TCH,"

10, 7ina cozepamius DMENEPHIGHTONBHLX AHPOTHHX , NOAPEPIaIMUX=
CA DATYDIFKe DANLIOSKTMIiILIY IOWOCT FaMy, AOATHO ONTH RHAENEHO OT=
ACNSlOE MoUCTEHLE « COPHOCTHO® COZEDLEHME MEOTHWX, B8TPEPAGHHHY
POLMOAKTUIH AL LeNOCr E&.iHy O ZPYPUMH NOXONMHTHHMK HMDOTHLEI 3anpe-
L@eTCA« AN 38TPBFKH NUPOTHIX ZONIHO OWPB FLOTOHO QT eNBHOe No-
MCLIOHIE o . - o _
I1, llouenouus PILREPUA ¥ NMOMCMERMS XNA 38TPAFPKA TIFGTHEX TO7-
“HE OTBEYaTH CNezyblil! Tpe GOP 8y i} ' " .

a{ crexu Ha pucory 1,5 1 Xonmuu OTd MOKpHTH TI83YPoOr K Off
nnmxoﬂi. 8 OCT8NEHAA Yaced CTEH ¥ NOTONKOR = OKDAamOHH JacngHol
Kpacioli §

U/ noam xonIuN Oird PHOTASHH MOTREXCKON NAMTROM ¥ MueTH
CTOKK} :

B/ MoMemp HKA ZON:HH fgms OGODYAOR3HH NPUTOYHO~BHTH GO} PeR-
ranaumelt, oSecrnewirenuell lU-xpaTrili PosZyXo0OLeH P wac

r/ B noMemexne ZoALHa OHTH NMPORCAEHS IOPAUER K XONORHAA
Foxa,

12, Knevkym Anm \MPOTHiX XQN'WH OMTL CACNAHH U3 METaNNa
H DOKPAUCHH  MACTAWAN KPACKOL, 10X KAETKSIM ANA “HIOTHH: yCTAHAR-

- - -—- : . -

N " N L . -~
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RARBATH MOTENNKYOCKUE NOZROHH,

IS: ]Iadop ‘
0paTopyuu, P KOTOPHX NMPOMSEOAATCH padoT
oL Gttt et SR L Rof B
L romw, 3 PHKAOYCHMEL UNK XD aHa: -
KDHE2 BOUMNKECH NOKTOL N0 THIY XHPYDIU ' T
! 4 YOCKUX, Jadoparopnu :
NOCTOSHHO NMPOLBEOAAY CH DBGOT B b ) [ FHE M
T C OIXPHT IR PAZHOAKTH PHILN W
SRR it et B, SRR
; : g .2 7 H-101-54, 4 0paTOpLY, ClLCTe:ila - e
? M%u &mgmgnomxpgme PAXHOAHT UIFK e POUSCTEE gom’mec'rrax gggnelgxu
4y JONHE 0D0DPYACEATICH ZYWOPUS NPONYCRHOIO THna,

I, lparmna pagory ¢ DL MOBITUIHIGAL 13070Mai]

14, Soe peGory, opAsanHve 110 A
- - ¥6 C PO3iI04HOCTEN NOCT YNIOHNA pag e
HIT. H3OTOMOP P roanm:x pabovero noiro : J PaL HOaKTs
XOW:HY NPOFOAITECH B ELT ArHie: mmﬁaxm.ﬂm E BUR® NHNM, NAPOP, rasor,

15, Palom: o paguoanTrrm iy us i g
. VOTI! O ! OTONALY AONHHY BPOIOIUTHC
ggggg:).zli.'g:w..a antiops, NNAcTHa0CH, Hepiapennhel; cranﬁ. o ax:gnggo- et
LXy JOTROIWLHX HA P3COUX 0ROMI MIX P ENTASHIY UKS0AX v,

s
MIRT Y N

-

OHBYIGHHIY T0A0CNYUIH LY OTPOCTKALH ,

llere cooGpasto noupiwe :

{ HPUPSTE NMDOTHFHM OHNETPOREABHQI Gyira

HO P Clyuagy 3 Qi Gy.reroft, 0coGoye

30T onog. fily KOIZA WPOUBBOZARTEN PacOTH C PACTPODAIY PAANOAXTHIH X
15, 3anpeuae
Ve ¢TCR 38CACUPZHNG DaiMO8KTHUIHEX PACTEZODOP IUM 4

B ThaentL, AL TS fotererior cobthorcril

sod - aidl < u § v 3

K Of6 18 aup Ay LA /PeIMHORHE IPYLH, MAPKIE M AP

~

17, iipu uenwn

; DUOYTHPOPSHAN DPACT OO HEo GLOKIn eny : i

‘ ;gg%ﬂag} !gggpnaﬂmgzws OTKPLT HE YaCcTR A urpmﬁyr.xfpgucm? ;ﬁgg:pggygeh.
9LTOCNOKNPOLKY C HOTOPALHBHE X0 TLHY OTKPHPAOTHCH X0

- JIONHO!l 0CTaHOPKK,

18, Dpx padowo ; '

. ..C DOCTPEODAItY ¥ IOPOWKAH, MUBN b eIt T :

;ggggigi.ﬁgqgmug gg;fng’ﬁgﬁonl zaxeggggggue 3KpaHY U8 ggggg‘z:a%oge Eaﬁanw po
EUG HOLGD miep, X718, NAGKCHrna joiMH?

O HCOUXONITOK TOMMHON CTuoK /oK .Ipknoienms b gf) o hAR K T/

IS,Mvn psGore ¢ re LIa=uaxyvap
HOOUY A TG T im - e L IR0 LBIY DB ANOAKT HPHEN Y ¥S0TOR &
HEOUX DI IDWICH T G e xy , zon aim
PHOTA /e npuio-cine é!/t'ﬂue SKPBHM K3 CPMHUA MK ZDYIoro L are~

50 PCE CAYYENZ, IO TOBHOTHOGTH, HYYHO LAKOILIANBHO VI a:
9 e : pJ HO Li8KOILiaNBH KT
WOTOUH:I: 2. i18=ilanyyduug oo pacoren udro, ¢ Tl mEAHY Seﬁﬁ}‘;’om?o

MIPULCH 775 PasMITHOr) TING DYUHNG BaXeaTy JugnimynaT opy /,

0, Bo ncox noue ;
‘ s ©U -COX NOMOMEHMAX, I'Ie NPOPQRMTCA PAGOTE ¢ DArioa: ;
il s ekl ISR Hiah L Bor,
S Ay T - YONOP U WMKA(I0P, lfonuag yGopxa
i L:'ecs}m. TOH, OKOH, zusepen? NPOXOXHTOA HO pe’® OAHOIQ
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CHoU BN KABLWOL  CASHE HE CTNOT0e XDPAUcHWe H8 OpoK %0 1

-

zXe OcoOeHHOe FIHOHUO ZO7THO OMPh YASIEHO YOODKE NOVer Hiil
ATH COKEDUEHNA TURQTERX /PIrepus/, TOK KK PCO PHMENOHH] MEOTHM,
8 TOK'E HEePCTDh #OPYY CO46DeTDH POLHMOAKTHIHEE PELPCTRO, i:HTBO NOUO-
m@HMi, 38 PTaX'e KNOTOK HEOOYOX ') NPOK3FOANTE UWOZICPHO.

%1, Jnn yOoplam PMEODAM I KOIHAT, [ KOTODHX Npouarojiiizen pado-
Ta ¢ PAAMOLITILT RN [DSITONAN , HCOUNQ:N0 HETH OTZC HBYWC MOTIH ,
ECADA [i TPAMIM, NUCHINUBEOTCHNE KOTOPH: P IDYDHX w04y 201 7O ONpe [a-
8CCH, JOOPOUHH: MHIEZTaph AON.0K XPAHNTHCH F BSKPLEDJCHCA Wiy
N P HECTANNHUYCCHKO: fIMMKE,

W o [Ipr reaxci Cnyyalioil Pasmure pacT 0PoE, 00716p UEMMS D& 0=
BRTMIHUE . MIOTONL, HEOUUOLINI0 HOHOANE 0 COOLPOTD PACTIOD € AOLCHBN
OUTHTPIZGABHO!, OY:J4DP4, [OCHEe YCro THOTEeALHO [DOLLTH 52 MPIASHCIH0S
KEeCR0 TEeNmMOrol ronoil, v CHytvae OQCIETOUHOIl S8KTUTHOCTH Ly U0 IPHUUCHH
CHEILLMBHLE POAXTIFY © JRPUCINOCTH OT XMKYSCHODO COCTIRA [IBOTOMA.

“d, TIPMIeRSH e DCII08KTUTHHS PSLCCTE P MPOMHUNCHHOCYH, TPat-
CHODTG 1l CENBO K0 XOTALGPEE MY T0!: FPPAGHLUR ML P PHDPGJOTHEAGYS NDPO-
AYyRIEn fietonny, chOnery, NPIWYiTHE CORAC KOD'O X03ghcrra i w.i./ zomyce
£8CTCA_TOALKO I Hive 7oboTEn USOTONOF O NMEDHOTO: NOyDA N ALE HE
donee Lo CyToK, MpM CODMNCCOPEHML C ODPEHALTI CEUWTAPHETO HE HOPA F
[Q J(0i1 KOHKDE TEX. Cnyuae,

60, Lisnenns, cojep anne PSXUOAKTIFHIG HMPUMEC!T, lon'.':as ()1

nepuozar
NONYPSCHakey NOCID U8DO YKS38HHHNO UBAG M :OIYT N2CTYNaTh P olpaue-
Hnue,

Pe3peucte Ho FUIyeX » OPOT TAKUX udXenuil XONIHO MONTRCD &~
TECH LIGCTHM K OPI8HA:Y C8HLTAPHOI'0 HANB0PE,

<6, lyonukeuus nuconeqopawytl, EHMONHONHBK O !ICTIONB30FCH W1 pa-
AUQAKTUTHHX J30TONONy PEOAUMHX P NDOLHUNCHIYN NPORAYKUID, 10T OviT,
ZONyreHa TONBKO HPW YCMORMYK NPERCTAFNEHHH DKCHEDTHOIO 38 KIWUERNZ 0
OTCYTCTEWY MPEeRATCT.MH K 2rOyGKY ToToroll NPOAYKLUM - KA OLMAG TC AL~
CTPA O CA2Ue €@ ia XPaisHNe,

Li,_Jvewm, XPOHBHMUG N TPIUCNODTUPOrKA PENKOAKTVEH HX
H3QTOMOE

“, Noweneuun, OGOPY/AOPEHHKE 7 Afi XPEHEHNS PAAMOBKHTUIHIX 1130~
2Qror, AONGHM NPHHILICTBCH KOIKCCHCH P COCTAPE NDEACTAPUT:TO L CEkN-
TOPIGIO U300, OPTIHOR L MMLNK, MOLBPHOL OXDAHH I QT CPECOT &i-
HO! OpIUHMU3aIH,

HpUENiKs XPaHMNUIE Koulcclell zonHa 0C:QDUNATECA QRTO!, KL OC«
HOL 8HILI KOTOPOT'O - NPRENCHNE WuNLLKK /peciy JilKLaucKoe, KpacEoe, oU-
NacTHOE MMM IOPOACKoe/ PHASET HA HUA PYROPOAMTENA yupeL.LCHUA, Npen=
Npiie i, OPIreduI&UK CHPePRKY O perucrpauuy XpsHunule P OpPTaHax Lt
AR, : A

©8, PopHNOBKTHEHHE NSOTONH JONNHH OTNYCKOTHOA NPCATPHATHAK 1
yupe leH AM TONHKO NDK HAMKWIK Y NOCNeRHMX paspeucHuli OpraHor ca-
HATSPHOI'O HezZ3vpa 0G ofecneyeHid Ycnoruti gng paCorh, 8 TaK¥e chmpar-
KM O PETrLOTPAilMH XpaH LAUNe P yUPSPNEHUAX & NNLMA.

M
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29, Bce MpeANpUATNA M YUPE AIOHUR AONLHH 00ecne WiPaTh HEZ-
neramee XpaHexiue M CTPOTHH YyUeT O HMOCTYyNAeRuu, DECHOZODEHUN M
0CTaTKBX J30TOMNOE.

JokyMeHTELNA BO L30Tcnal /389B¥1, yuer, OTYETHOCTEL ¥ nepe-
MUCHE C MILINCT@PU TGN MAN PeJOLCTEEWL/, @ TOK'e PHAAYA NonyYen-
HHX OT NOCTSPHNINA BOTONOR NUCHALMRTUSUM M yUPEAEH VAN Z2efercH
B OTKDHTOM MCDIZKC,

30, KorTponn 38 opradmsanuell oXpaHd W HaNMYHeL YCAOFLH Cox-
PAHHOCTH M30TOIIOP PO3NOTE2TCA Ha YNPSRNEHUR LUAKIUH,

31, Peyn0axTHZHLO MBOTONH ZOATHE NOCTAPNSTHECH HETOCPENCTEEH -
HO B 8ADPCC NLCHIPHHTIN W YUPC NeHWH NnocTarmukoil, B ovZenbHMI
CAYYanaX NMOCTArNHUK LONCT PLIEFOTYL U30TONH COTPYAHMKA NpeAnpuaryil -
UIY yupe ZeHui M0 WYX JOBEPEHIOCEM NpHM COGNWAEH!M NP8 PUN TpaH~
CIIOPTHPORKY DBHHOUIQTOIOR, :

3. linorony Zonidy ZOCTAPNATRCA NOTPeCNTE NN E COOTIET CTRYR-
meft ymeKoEKe I Tape MOY MNA0iI03iK OTHPAEMTE IA € NBCNOPTO.L~HAKNOL~
HO!ly, D@ YKOG3WEENTCA OCIOPHHE A8HHHO , XBDELTEDPU3YOUME (M 3LHUEC=
K€ M XLNMeCL® CPO:ACTEA lIPeNnepaTopoE/ HA3PeHlie MB0TONOR, PU
coexnne i, o0URA OKTHPHOCTD, Y7 eNBHAA 8KTMPHOCTH, PEC UIM 00%6l,
XIHHGECRIE U PaANOOKTIrHEL COCTAP NPenapaToB/ MAX COOTEOTC TS
Ghapuaronoiiity PPeCGOP LHIA ,

33, B NpeZnpHATHAYZ 1 yUPeTAEHYAX PANMOAKTHPHNE LSOTONN
ZOATHH NPU:AIIOTBCH OTBETCTEEHEN!! NMLOM UMM IREUOM, B8NEHAOIUM
€ro - cryuae OTOYT CYFMA, XOPOHWO 3HAKOHIY 0 QUBMKO~INIMUECKIMRA
¥ TOKCHUECKIZ'H CroiCTP&IN 130TONOR, OTEETCTREHE06 TULO HOBHAYG=
@TC# IIPuKA30N PYKO POAMTONA NPERNPLATHR UAR yupe NAGHVH,

llocrarmmy coolwaer ox (MulinvA, WA, OTYECT BO, 3aHIEScilof
KONTHOCTD M cnyuedns: 707 (0K prmclenHOPO OTEROTCTEGHHOTON NNUA,
8 Tal'e NPEeZCrarnmeTcA 00NE30L CIo MOXKMMCH W OTAZCNEHO - O0C0pasel
neveTH NpernpusTug ¥l yupe AsHUM,

. &%, llocTe nMpOPEpPKU COXPSHHOCTH YNBKOPKM X Nacnopra-Haknay -
HOI NMpPUHMMODYEE TUUO PACTMCHEEETCA P NONYYOKUM HIOTONOP P POECTPE
nocTaruyKa 1t OTo I0ANNCH BaPEPAETCH NOUSTHY NPSINDPUATUR AIH
YUPC HE Hilf '

: [ipti HapYLGH W LUEAOCTH NNOMG M HENOCTH YNEXOPKM MIOTONL HE
NPYHIGIC HTCH o

85, 3 cTmyyse MOCTELKK NPENnaNaTOR, N0 HOAMYECTEY KAN KOHZK-
Wik OTAMuULIILICA 0T TreCoraiuit TeXHWueOokux yonoaul Ha mpemspary
Ml OT YTLODIUCHHOTQ JOT020POM Ipadiuke SOCTERPOK U30TOROE % HO
YZOFNCT IO PARIMX PO GOP SHMAL NPEANPHATHA ¥AX yype ' ZeHun, COCTEINA=-
eTCH 8HT 0e3 RCKPL'TMA NnoMlG, B aKTe HE OORIREHUN CONPOPORINTE ALHOL
AQKYL'GHREUMI NOCT 8PLMKO KOHKPATHO YKB3HPEWTCA DACXOMACHNA X P
T8ROIl Onyude 1OoTPeSHTOens HMCET NIDSPO OTKE38THCA OT HDWHATUAL N
ONNATH 7 BHHL, ¥30TONOP. AKE 00 90N HOUAZNOHRO PHCHMBGTOR MOCTEIw
micy. OXMH DKBGLNUAD 8KTO NEPELAGTOA P OYXI8nTepM NpeZNpHATHA
BN yupe MeHHR, '

i
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36, B cayuae OGHApY CHUA POCXOMIEUHNA (MSNYECHEX K XULHYEC KT,
CLOHCTR MPHHATHX lPENapoToe € JACHLNHN naCcnopTa~HaKngino#, P pa-
3yUBTATE UeTo _xlxgenapgm;.r He #0TyT CHTL MCIONB30OR3HH, TO HE NO3A-
Hee ueM yepes Trel ¢ MoueHva NOTyueHUMA NpenspaTor, COCTARNASTCI -

" AKT, B KOTOpOY OCH34weNbHO YK83LHPANTCA YCIOENA, NpPH KOTODHY IpOKT~
POIWIUCE QHANUBH 1 WBLCEPENNF, & TaKie, P KIROL KOMUEGCI e I B Ha-

- KOIf yNaKOPKE HaXOAMTCA 3TN NpPelapaTh B Kak onnoMOnporsHa uay one-
yaraia Tapa. AKT 00 3TO0i! HEBANENNO0 PHCHIACTICA NOCTarRURY. <TH
npeluaparTy nojinear IOBEPITy WAM YHIUTO.SHUD MO COTNECOPERUH ¢ NOC~
T3EWLICOM o

57, lpunsnrue ngoronu JepyroA He yueT P NPKXOAHO~PBCIIOAHOM
wypuenie ua (opwe .2 I Jou.npunoienue/, 8 Macnopr-HgKIBAHAN NCPEAROT~
of P OyXrantepuio HPEANPHATUA UNMA YYPeiAGHUR AAR ONPUXOAOEAlild.

58, BoarparHes Tapa NOCTEFUUKA TOATE MT PO3Fpary €My 2 APy
HexensHLH CPOX CO AHA 00 NONYueHUA /GBTatkoM MIM OTKDLTOW MOCHI-
Kofl/. lleped PO3IPATON Tapa LOATHA GNP MPO26DEHA ¥ OuMIBHA OT
FO 3HONII LX BArpABHEHI!!" PAXOAKTMEHIMM POUR OT BaHY 20 NMpSACNBEQ-A0~
NYCT LMK HOPM, YKO38HHEX B CBHITODHHX Mpapuiax, O uucrore OTNPAI-
N2610j TADH COCTARNAETCA OKT MO (OHie 't 4 /CM,IpUnoisiEie/ .

€&, Jue? parMOaKTITHHX HIOTOMOP XON-0H MOKBJHEETD (axTHYeCKOE
HANNYME NMpPengpaTor F MPOANPHATHE. LI P YUpe yAGHUaZ 2 LBJOL Ha Ib-
Goe 31CT0, a TaK.ec 00eCnoulTh IOICEeAHs BHMI XOHTPOND 3¢ X MCIOTNE
BOP EI( iCil s

40, OTpeTCTIBHHOG TULO PBCNET YUCT XONUYECTEA DOAMOSKTNUIHLL.
M3OTONOT, HaX0jfiXCA 2 NACOPATOPHI, ¥ TOAOTYETHHX NUL ¥ E MECTO
o Xparelus Ha NPeANpUATIN /7 yupo Zeuuu/.

41, 1i30TOMM YUMTI'RHOWC MO 8KTHPHOCTAM, YKO3BHHHM P NeAIop=
T8X% B3KPHTHE HCTOUWHIHM YUHLUPOOTCA NO HOMIHANY¢

42. Biplaya M30TO:02 W3 MCCT XpaheHuA M rNepezsus uX kS naco-
parop:ti /rexa/ r© asGoneropio /uet/ A7NA HBYYHO= MCONBZOP BTG ALCRILL
# MPOMBIOACTIIEHLK DPEUOT NPOUIFOJMTCA OTICTCTEEHHE! MALQU, CODNBCEO
TpeGopaiBaM 10 (ophe i 5 /Cl,puioieHuc/, ¢ PASPEUEHNUA PYKOIOAUTE k.-
yupeijcuud /Hpeinpunria/ LMK OTO 3aNeCcTUTend. .

43, liepesipua M3OTONOI B APYyTYe yupe AOHUA 63 Cne IKianbHOTro
Ha TO D&3[CIEHNA OPIaKOY QAHUTADHOI'0 HE30D& Ii CNparHl ynpaeneHul
HUAMILIL 00 OPrariBalky Xpainnuma POCIpe lae ToR.

24, ilpi LONUYUCHLN DO3PEWOHIA HMHHCTEpCT /rozcicTra/ Ko
NEpeZAUy M30TONOD COCTAPNICT CA &KT B AIYX ~ BK3OMIAADEX, B KQTOpOI:
YXO3UILOETCA RaMiCHOBCWNG Npolopar8, ero Fe0 Wil Q0B el douen ax-
TUEHOCTD P HUMMILIDK /N0 HEKNEANOH NOCTAPLMKE R QBKTHUOOKER C yue=.
TOM pacnens/ ¥ yAGABHAA OKTHEHOCTB, OAMH BKBQMIILAP 8XT8 nepeAserCa
07 DACMECKY D NPUXOAHO-PSCXORHON iypHare P dyxrantepub Opraniias=
nuti, HepeAsoueil MSOTONH ANA CHICOHHH Ipyroit 9KBEMOIAP PHCHAACTCH
P OPTaiy3aijtio, NPuUMMenLyD N30TONH, flepez:ava M30TONOR ZOAZHE OiFD
OTPa'BHE P NPUXOLHO~PAECKOAHHX LYDHANEX DPUX Opranusalliiie
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.45, Pacxox M30TONOP /& TaK'® POBEPAT WIOTONOE E XpaHumume/
0OOPMIAGTCH EHYTPEHUMM BKTOM, ?'Tfepxmexnuu 38BEAYLIUN N860paTopIe i,
MIY RayanbHUKOL 1exa no Jopue I 3 /ocu.npunouskne/, KOTODHL NMOA pac -
NECKY P NPUXOZNO-DACIONHOK IypHANe NepelaeTCA P GYXTaaTeDduo ANA
CNHCAHNA MBPACXOAOIEHIILK NIOTOROZR, .

46, B xoulp KaJOTO KPEPTONA KOMICCHA, HABHAYaGMAR DYKOEOAMTC:
78 NPEANPUATSHA NN JuPBLAEHIIA, OPORGPHET HINUYIE HEXOAAUIXCA P
OPran}3auin U30TONOP 18K P KONMUSCTECHHOM PHDANERWH, TaK U N0 aK-
THFHOCTH,. [IpOBEPKA OMOPIINAETCHA QKTOM, COCTSENCHHMM B ZRYX 3K3eMIN -
pax , ©3 KOTODILI OANMH 3KIGHNNAP OCTACTCH Y OTEQTCTPOHIOLO NHL3, @
Zpyrolt mopesacTes B OyxrainTepulo, AKT NOANSRMT YTREPKASHUD DYKOIOL!-
TEeNEeH NECANPIT M KA YIpe BAOKM .

B cTyuae YCTOHOBNGHUA LIOTEDH WNKX DACXONS HIQTONOE, HE CERA3AH-
HHX C NDOERCAOH%GH HBYVHQ-HCCAG 4OI ST 6MBOKHX, KNMHUYSCKUX MMM NpOH3-
BOACTPEHHUX Pa0OT, DUHOFHHE P 9704 ABUD NPUEIORANTOR K OTEETCTRCU-
HOCDI, -

47, TpaucnopTHPOrKa PoAKOBKTUEHLX HIQTONOE XONLHE IPOM3DROANTE-
CA €O ECELi} HODAIH NPCAQCTCPOIHOCTH, ¢ COOMNAGHMBL Mep Miwoll ¥
QUL CT P01 GEBONACHOC TH,

438, PanuoauryeHIe HI0TONL, MONYYOHHHO OT NMOCTATNUMKE 1 IR NEepc-
Zauue Cr 113 OPPOHLSALMT P OPPOHR3BLUMD, TPOHCOODPTRPYNTCA K LECTY
K LCNONB3OTAI P OINGUATIENHOM ‘KA6 B P yNaxosre, OCC CHE %P aoLoli
ZOIIHYD 3auiTy OT H3AYUCHNA 51 OF [IEXQHMUOCKAX NOPDPC OHUA B IyTH
aunyi, NpoONPOK 1l T X,y P HOTOPLI H3OAATCA NPBNEBDSETH .

49, [ipenapaTs OLHOCTED N0 Iavla-U3NYyueHun A0 I Ipa:il-3KPUPRa-
NEHTa PBRUR U GeTa-Npenep&rTH HOTyT TPEHONOPTUDOIATECH LBTe 31070~
POIHEL! MAW POBZYUHEHN TPEHCHOPTON TMPM OGECTIOUSHWM (6 SOMOCHIX ANA
NacCanUPOR JCMODKMA NEPe 03K © NP HANNYIY CONPOro anlpTro NHID.

0, Cyxrie Gera= M enb{a~npenspam AONYyCKEETCH NEPECIMALD., NO¥e-
TOPEMH OTNPAPNEHUML B CNCLUANBHON YNAEOTH® /NpM YORORIL WICTOTH
NOPCPXHOCT¥ MOCHNKW/ P KOAWUGCT DAY, HE NS EUSHIUX & KODU, 8 Pauiio-
npenepaTH B KOMMYCCTLAX, KOTOPHE FHECTe ¢ aaxmmwz.m‘mamnﬁeﬁam
HO NP6 FHWAWT YCTQHOIMCHHOr0 ZANf NOYTORMX OTNparieRuii recs . louro-
PHE HOCHAM! KONl HieTh CNENHBILHYO HEDPKMPOPEY.

LineTpyxkiMa 110 NEPECHNKe DEZHOAKTHEHK: PONSCTR,NQUTOM ZONTHE

" Orrp paspolorena K_yrrapurena humicTepcrrol cessy WCP oo coras-

oopcuuw ¢ [aarioll Toccantnenexumeli CCTP,

1. B IPERCNA TOPOZA WPAHCNODPTUPORKA NpenaparTor oO0Le T POHHEN
TOPOLCRUL TPaHcnopTo! /ipairatt, arro6ye o np./ Pocnpemeercsa. B
npezenay. TOposa NpenapaTH TPSHCIOPTUPYNTCH TONRKO OTAGILHON
8PTO L UHOL

[ oD ]

o2, TpouCHOpPTHPOIRY POANOAKTNPHHX M30TONOR HEOOXOZILIO fIpolid-
BOZNTDL Tai, UTOOH OwNe CHnnuyeHe PCAKAR BOBIIOLEOCTH pa3nyrd Dazno-
SRTLIIIEX DACTROPOT WAL PECCLMK: reuecTP., PAguOaxTHLHHG M3QTONH P
KonuuecTr€ 20 I LPOKT, DAZuf 1O HO NEPeHOCUTS U3 XPAHUIMLE P Ta-=
00 pAropul 1 0GpaTiHO P NerinxX KOHTCHHCDAY € ANUHHLME pyuxau:s, Ipn
NEPEHOCKE COMNBIINX KONMUYECTE TOIMa-OKTHRHEL: HDIOTONOL B PO *CE€X Chy-
Yag:: Opu XNUTENBHOH TDOHCMOPTHDPOrKe, iX CHELY6T NOL6NETh P Co id-
Hphille CPULLOPHE TOHTCIHOPH C TONUKION CTOHOK, COOTPEETCTRIYDMEH WHTCe
CI:THOCTH HBAYYCHl HCTOUHMKE ¥ NPORONJIMB MBROCT!( TPEHCIODTIPORKI
JCL TIPUNO.BILR i1 2. 4 envuna amavmamong GRUYNA AONYCKG ST CHl HONb=
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BOPATILGH CUBABHI! WM YYTYHHEM KouTeliepol 6 COOTRCTCT ryiomel
TONNMHO CrOHOK 110 DaCUOTYe

53, IoMowoNio AN XPAKEHUs PETIOQKPIHFHIX .ZOTONOR, HO-
HOOBSMIXOR ¥ PEUOTO, AOA HO CUTH MO POBIO"HOUTH y7dnciliyk OF
H6HBLEH!A 1 260paTOpIL /P USAAX YCTplena @ CAHOPO JO3AcheT2iA
ﬁg padoToiowD; 11 F08H0 HEX MoHex' upit cuete/,

10000GPO3HO YOTPANEaTd LOACOHNE XPEHUALNG P NOATANBIEX HONOT
NPH HEKs ADOHMAMNS ZOATHLU OFTEH 000DYA0-alH PLTR KON POHTHIALLIE i
/HO onyuoli apupuit 31 yTCUOK POB00GPHBIIX POWPCTP/+ HBOTOIH, 13~
myuaolite FeiieeTy i, 0 00uel BXTIINOCTBH HE Wpo:imiabmelt L KT
BY.P PN, 8 TOK'G JBOTONM, H3TyysLie TONLKO O¢Ta=nyiily -OMye=
RagY 0ff XPSHITL ¢ [ONCICHING 28G0PATOPNLL Pl yCLORi.: COONDASHUA
{eoTOMIX NPT I 0 £030.KOCTH yAeNHdR IX OT PEOOEIX MECT.

64, PavMe=18ayucplLle DORIOAKTIIEHLE WNBOTONH HCO UXOZULI0 Xpe=
HUTH ¥ CI L5 ABHMK OCIUNLOPSKIGC celiex, TOMMINE CreHo: colipa
fpit oTOM PAOOUIINTAeTCs N0 IalMd-aKTUIHOCT!H PAnNOaXTHPIHX N30T~
nog 0 yueTor BOWULT, cuszarsetioft rourTeiiHepanl, P KOTOPHX STI
HBOTOMY Xpoyares CORH XON"OH GuTH DPoBAONEH 18 OTUGNBHEHC COKIMI
00 CPMHIDTHMN nrepla:il. Ha S7ople CeKII XOJLHH OuTh YKOJAHH
0001 6P XPBHKIIXCH HDOTIBDOTOR 4 IIX 8ITHRIOCTL, U DY ILC Lalnue 0
POH , tROGLl JOXODPHTE HEXO KOHUO HEOCX0ALI0LD NpenspaTd.

PGIIIOAKTLERING MBOTONN, MBUHEOLUC TONHKO CITI=NyUL, 0es
COIIPO POT A BOUAT0 DT 8=13 1y Vet il ZONYCLACTCI XDHHNTD M B HOOGPIM=
HOBOHHIMX 06L0ax 3
. 5B DOLECTRE, MPK XPAHEHIM IO TOPLL £0 910 HO FHJENIGHUG I'ado~
06GDABHIE HPOLYKTUD E OTHOC(BDY, JONIHU XPEHUTLLA I 0T.C ALITON MO~
MelioHli: » TepPHOTIYOCK! BOKPHILY COOyn®i. UKaYM Xyt XPaHOH:!d 207 “HK

- GiB 06OpY0PEHE PHUTATHOR DOHTLIAALMEIH.
B orzemBHLL: CUYUOMX, HO THCGOTBNUM OPPAHOR COLMTADHOIO H=

v

B0pa FEHTLANITAN WEOHDE AON HH OCYUECr ENHTHCH HPYTNOCYTOTHO.

I7e CgHurapire TpeOOPaHLs it (AATeIL U QUG 1 "pe HECHIE
0T0pocor, COACD Ak X DEAKOAKXTHERHLC TI0%WIMll,

56, CTOUHI'® TOXAIl, COLE P--ANIE PCAMOBKT/APHHE FGICCT IV IIP
CIIyCKO KX P KCHANNBALK0, HE ZONHU COBAABATE ONACHOCTY 0O0MAy3Ie=
HWH OCPCOH37T8, OCCHY lE8NLEr0 KAH3 K3 amlIOHH LI ycrpoitcTea, U
3aTPrBHATDh FOZOSMM, CTY:.ANHe LEeCTOM MX yAXIeILIfd.

57, Crouwiwe POAH, COZEPTEWIO TOABKO KODOTXO LEYUUO 1130TO-
1IN C NEPHMOTOH non;{Sacgazxa HE 60nee QAHKL CYTOK, P NOHUETPAILIRX,
He Npe pimanux 1,10 =6 wlu/n/, ROMYCKEETCH CAMBATL E KQll 213:38=
UKD 0es Npej raplTensioit 0OpacoTKL . '

HYH 8_o_ge PoAKMYM 2 CTQUHEX POACX KODOTKONUEYUIX 13OTONOT
oprme 1,1 Cit/1/, HEOGXONHMO XO YRANGHLA X P HEDY UYL
/AROpORYD/ KeHENL38UMD EHICPIOTH B nge&m:e cpoKa, I8PEHTWPYOIETO
CHYGHHE B8KTHPHOCTI! A0 JPOZHA I,IC n/n/, Ans OTOrO P CHCIC-
M@ ZOMOPQY KaH M3 &N yCTDEUEI0IC A OMKQOCTIt COOTBOTCT BYOLEr 0
00618, LHAYCK COAGPIHLOrQ. Brix.euxucTell ¥ AEOPORYD .K8HAANIBILIN
NPOK3IOZIPCH NOCNE NPOAESPETOARHONO DGNHMOHETPIYECKOTO 3aMEpE L
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56, [ipy pacnonv.oHUN 20oparToplu U ApYrAX yupe .eH:di, pasora-

UMY, O £,0NTOHEYLYMY gaz:::onaow,cnmn-:, P TOPOZ AL, VHENIMX MOLHYD
oueTeNy (eKeNbn0-~0dsiCTIeHHOl KeHANN2A LY /C PACIOZ0L P HECKONb-
KO LOCATHOZ? M COTEH TLOAY KyG.M p CyT::/, MOTYIYD OOCCMEUHMTH HE

’ 110118@, YGH A0 CHTLKPATHOO DPASOBPUOHLC | OJHOOKTHEHIN CTOUMHEX EOJ,

! ZOMNyOKuOTC:H Y2 ON6H 6 P HEO OTUX CTOKOI P FI0 HONTpPONEBHLX DacTRo-

: POE O KOHNEHTPCINOT ZOATO NRYNMEX GOTo-NVNYUESTEOH MM Ci3CL HX O
1»:op0fpr;o:.:;znyﬂ‘féﬁi, Ko ormme 5,10” 8 Ci/n, & anrde-uanyyarcreii ne
crmmo 5,107 °¥ Cu/n. Tpu pasmencu-i o0LeKIOF P HEGOALEIL, POPOASX,
8 TAX @ HpR YACHEULI! CTOVHMY POJ HENOCPEACTDCLHO OTKPHTHE PFOAOOLH,

E 00ZQp. 8116 P CTCUIK 078X AOATQ.NPYMUX OeTe-LdnydaTenell mim ux

Lo :IgQN 0 KOPOTKOU:PYIUL 06Td=':81yYaTeNANH_He 07 HO Lpe2HEATSH

. 5040=2 Cr:/n, 8 enphe~usiygsrensil 5.10-11 Cu/a.

Cnyok CroultHX roj, COAeP.@ipiX ZONIo’iFYyMHE DPaANOSKTIIHLE 1i30-
TOMH, ¥ NpPyAH, NPELH83HAYSHHMO AN pe3refoHnd PulH i rozomnaranueil
NTION, 8 TAKC P PYYLH 5 Apyrile POJLOOMH, FOXQ 113 KOTOPHX ii0 BY IOC-
TYAUTH » YOOMGHYTLC HDYAL, 2OCIDENIOTCH.

59, lipy nepiloguyeckofi pecoTe © JONro .NEYMINIM DOXIONSOTONAMIE i
~ B OnyuaAxX, KOI'Z@ KONMUeCTEO JAHAKIX OTGPOCOR 16 HNPET-HMEOT HECKONBKEX
ZNOCHTKOE NLTPOER P CYTICiy OT pocg ¢ KOHUGHTpPaUMeil SKTUEPHHL ECNECTP,
TPO BLIIODI(IL; YitaB38uENe P RyHkTe o8, P saricimMoctn or ycloenf#t yxane-
HUSL JOM,1.58/ Hugne ur paasePnATh MWAK NOAECDTATL OUACTKE.
IPLEUARID s Po3Gamowle ©HAKEX DPAAMOSKTLIVLK OTULOCOE HEPOi yAane=
, HVeH X B lcauannaagzm JLONYCTIMO B CHYvasx, KOI8 OUBOL
UMNKOCTH JIOCN8 pAdOaPneHlisl He NPerHUseT OLHOTO Kyouuec—
KOTO MeTpa.

80, HeoGroAIio ClCTEATHYECK! NPOFEPATS YPOREHH BArPABHEHNA
IAKNX OTOPOCOP, NOZANE ‘SNX YAANeHIl, B CNYYaAX NPOUYMCTKI RIM pe-
MOHT® KOH8/iN3ALUOHHOL CHUCTEMH,, OTIOZLNLCH Panx08KTHFHHNO CTOKK, HE0O0- .
XQRII0 NPCAFAPUTENBHO LIUBPATE TAlile~GONS R ONOTPOPLL. 1OBOXIeXy P
ROTSpPIY. JO71"HE NPON3POANTLICS POGOT e '

61, Crcréra OviCTHI OT TrepAlX DPOAKOBKTLIHIX OTXOLOR LOMN-HAQ

OMT® LGHTPCNIBCREHHON ! ONFYTLESTHS _ :

~ COOp OTZO40F i PPEMEHHOE X YPEHEHYE,
, = yZanenve /epepenopruporcrie/y
' . = 00€3rPO T HECIHD o ’ )
Crowewa OINCTKH NpeAyCHATPUPASTCH XU OGCIY: VBEHIA PCOTO Io=
poIna AN ZPYroIo HaceNgHHOTO NYHKT8,.

65, COOD I JA8NCHIOG TROPAMX, 8 TaKIS PHOOKOSKTHEHIX  MEKLX
POATIOAKTIIPEUY OTYXOZOE HaZlles H? NPOAYCMATPKESTH IPU NMONO UM CHEHHHX
KoHTelHepO B,

38, KomTelLnepu ZON HH OHTH CAONGHH HB 16TANNE M UMETH TEpHMe-
THYEOKI 38LKPHEOOL!BCS KPHIKL, EMKOCTH M KOHOTDYKUUH UX ONPERENANTC A
X 8P AaKrT2poM D8R HOENT' PHHX OTX0ZO0B. :

‘ !

\ .
'

{

7
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64, OTKPHPOHNO KPHMIK nﬁm HanonuoRNuN xouTelike pa ZONTHO Hpo-~ °
T3BOANTHON NOCPsCTTOM nownol nexaiy, :

Bo. 13Ge 0lKe 38TPABHOIHUA DAL MOOKTHEHHMY EOLECT IEMU THyTpenuch
NOPO PLHOCT M CTCHOKX XOHTlHODOR 1E0 (XOZNMO PRASALPETH I HIX Kpa(T=
MemK: /Ang CyXHX omdpocop/ UMM "eCTAHME I'6PMOTIUACIL 38 EPHIADNNEGCR
GaHKR® /And LAKMN orGpocor/.

65, KourefiHepi, MPOAHA3HAUEHEUO X7l HAMONUEHU, AONTHU HOIXO=
AWTICA P CHOINGTLAON MOLEIPRLI WAM HE CHELLUNBEO OUOPYAOBCHI Ol Milo=
mazKe ¢ GeTOHHIM NOJ0M, BaNUNCHHOl OT BATPA i1 BPHOCLCDUEX O0CO KOI,
NpH mozuunn » ORX0AQX POLLODNSMENTOD, OUNOZHWMIN: I'aIl8=UBTY SISy
MOCTO DGCHOAQ;BIlIA KOHYGHRGDOD NON-HO IXicTh COOTPOTCTEYWL:@ 38UL%=
MU0 NPUCHOCQUNEIIN, NCKALYSNNe FOBMQTNVCTE N3NyueHlif a 6T0 npsne
NGUIT CBLUE ©,5 LIKPOPOUTPERa P COK, J MOCTE XPBieilllA KOHTCHHEPOX
ZONHH OMPL CHeN8HH COOTIETCTRy0UNe BIHANI.

66, 0TOPOCH, COJOP-AILIe KOPCTWO MPYJNIG M3OTOMY ¢ NOPITQLOM
nmoAypaciena e crime H Alch, IHACDI2enTCd Ha yrc3aunol ¥ M.69
N7ONAAKE T TeUGH © EpeLidilily O00OCHONLILDNGTO HOUNM pacnaz aKrue=
wocteft /#o S0 cywor/, nOCIHe wero yZalanwcs C OOLYLHM MYCODOM,

Cpox Iifiep KL DAz 0AKPELEI' I OTX0j0F C CONLIIY COZED’ EMHNEM Op=
POHMYOCKIIX POLDCTE, CHOCOURIW DPO3NQDOTBRORyHOLp;mEp »TPYIE dKonopi=
MOHTANBHI. “ITOTHUX, UG AOAEH Lp"HEATH U flCl, nocie veTO Tpl
HAAMyKll 8KTHPHOCTOL, NPEPHMANWIN pPCACABIO~-ZONYCTIHO YPOERHIL Ha-
NYUORNA 4 ONM YEAMINTCH P HOIMINBLIKe ‘

3%, BCo OCTANHHLE TREDALE PHZLNOANTUPHWO OXCPOCH ZON'HH NMOCTy=
NaTH HA NYHKTH 00edzpe .MuAHINs, JAaneuue !X € OCHUHEM I'yCOPOM HA
GR8NKH, UCHONL3OFIHIE I UYGCTI6 JAoOpeulld, ¢ LTaiuue P HelpHONo=
COOGNGHHNUX TOUKA I S8KOLWPRAHIC FHO HYHKILOP OGBBI‘p Q. TR8INA KETOD O~
PHYECKI 38RPONACTCHT. '

COOp PAZHOAKTIIHMK OTGPOCOE B NACODOTOPUAX AONI6H MPOHIEO=
AUTHCA OTAGABHO OF OOCMYHIG . . '

68, YZomen:ue DELKOAKTHPIEX OTXOAQP JON.HO MPOU3LOALILOM KO
CMEIATBHO PHAGNCHHLXL 1l 0GOPYA O eHIW JANA 4 8HHOM nen: 5 L'T OM &I HH &% o
HCmonB30PeHTie ZAf HTOH 16 7¥ XPYIHX MOUUH HII HHOTO HOOCOPYAORENil-
T0 TPEHCIOPTA KETETOPHUECYH ROCNPCLABTCH.

69. ABnTolucmMHN, NPOZHA3HOUCHHHe [7AA YABACHUR POJMUOSKTLZEUX
0T:X0%02, AOATHM OHTH KDPITINIM, BHETDGHHHH NOEGPXHOCTE KYy30BE&
ZONTEa 0:17B OGNNUORANE HOL GREWI'9l CTAALY MAN ADPYT:iM :_mweﬁzzanon,
ZOCTYOIIM XAf O0PICOTKI PSCT BODOM KUCAQTH ¥ LHIBA BOZ0ile MAmMUUO
ZOJNLNE OWTH 0COD3AOROHA IPUCNOCO CASHHAMM, NCKANTIVILIL POBHO: HOCT D
ONpOIIIHEBHNA KOLTENHEPOD B MYyTH, MMOTE NPHCNOCOONEH ;i Tl BAMUTH

. POJNNONA M COMPOro -EENIEro NePCOHany 0T OGNYuSHlf, 0 T0X.L IHIOTDH
HOTBEMHYK KNS NMOLDY8KH M paarpysid: KourelHEPORs
%0, KonTelinepl' nmocne K& JIOTO ONODOIHGHNA, 8 MENHHU NOCIC

Ka 7Hoti PasIpYsitd, ZONTEM TUATEABHO JIPOLHESTHCH M MOAXCPraTiif A0=
31Me TPHUOCKOR NPOPCPKe Ha HYHKTE 0083PPC MBIKLA OTXO70D.
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7I. YuGCTOK ANA pHSUELEOHIW MYHKTA MO OOEBEPO NEOHUK DERlQw

. 8KTUTHL. OTSPOCOR AOW:6H OLN'h PACIONQ 8K 88 NMPCAsNEiil Iopo ook
. YoPTH P pAaiiOHG, HG NOANS suel Bacrpoiixe /.enoTenbHo P meoy/, Ha

PECCTOAHUK UEe leHoe % K¥ 0T ONI-8MHNL HACeTOHIWX NYHKTOL, IpO=
HEWTO HRLX npegnpLaril, HecT NOCTOMIHOIrO npeOLPaEliag CLOYE, €
NOZPOTPS K0T CTOPOHK MO OTHONEHKW K 1uimt, IIpi oTeyTeT= Il Kpeilt-
mitonniz; neucit solla pa3puwpa 0 0T O:TH JUOHHUGHO HE I xu,

[IYHKETY 1O 00CBIPELNEH 1) PAHEIOAKTIPHHX oTGopocoYy COBAORTCH
0 COTTACOBLLIN € ODTAHAMN CONLTAPHOrO Hagsopa, 0 lLiecre PaCHQLoO~Es
RIIA NyEKTAa OTGPHTCA P [I3PECTHOCTD ECO YUPS O, POLyULE peooTy
¢ DOAZOAKTHTILNI. PELOCTREMN, '

72, JY8CTOK NYLKKTO 0083LPCIPaiid AON"eH OUTL DACNONO'BE
HO HO3ATOMNRGHOM MAPOAKEMI TOPHUTOPLN ¢ HISKIZ! CTOAHIG! IpYuTOMIK
POX I er0 TPORNUZ HOxoZNTCH ne Jam:n X0 0T OTHPHTHY FOXOGNOR
i 50 ! OT 2070TPOEOANLX lLiarnctTpaneit,
I'pyuTe, cnoraptle Zeuiifl yuscToK, AONIGHH GbuTh FOZOYMOPHHMI /Pny-

1Y, CYDAMHKI 1 T,0./, IR OTCYTCTRILI YKOBAHN:Y I'PYRTOPR M8 yUACTHY

008 EpO K PEHYN HEOCGA0ANLO NpPeXy CilOTPETH MEPONpUATHA MO yCTPOMACT Ry
PAMEAHOTO 381IKE P LI6CTAI 8EXOPOHEHI,

73, Beg renpuTOpHil yuactka Xon“Ra OuTh 00HOOEHA orpazzpﬁ o
NPOTY PG T ED LI BHAKAMHL 1 008CNOUEH NOCTOAHAOR 0XpLHOi, J480TOR

20T SeH OLTH CLAZER ONBIOYCTPQCHHKNMI NOABEBZHILIL MyTmI G 00NL=

* . POPOAOKINK VETNGTPANMH, lIpOGBAH HE YUOCTKAX AON’HH OUTH 3a80Hanb-

’

0:IpODoKt, TCPPUTOPYA 036ICHEHS,

CrpouTeuncTPO ML NOMERQH'Hi HA yUBCTXG, & TAK © ICNONH30~
POHIG 610 ANA PABIEACHI OROUPI. i NIOROEO-ATOAHHX HACOLAENNE
BOCIIPOILBETC A o

74. Fasuepl! YUsoTK A ONpeAc ARTCH HEOOXOAMMOCTE) Pa3lio P iikifl
Ha Hou: I/ “knexCung", cocromuero ua copum * LOTUNBIIKORY H pedepie=
HO}t TOLpLTOP:Il ANA OTPDIPENBCTEL X HA NMEPCNOKTNRYY
g/ Kpe:: 8LIONHON Teun XN C NI'eElR 0TCPOCOX §
3/ CKNOXLA JNA LBHEH!UsS MOHTOWHEPOR C OGIIHPOWHHNL NyHKTOM MIL
TpUCHOCOGNEeILol: AR CYXOil Zesakmupanul /Kaneps, o NeoKOCTPY iHm!
amiapaTo::/; ,

4/ rapa.8 ZMl UCHUH C OGLDQUHEL MyHLTOMN§ )
5{ KOTe IBHOi , OCeCnewi?aicii OTONNEHIG SRAA!L I OHEU CHNE

ropnqe) rO0M}
6/ mMouCWeHa ANg 46 .IPROT'O NOPCOHSNE € CHHMPOIJCKIUKOM §
7/ AOBLKETDIUECKOIO [YIKT3§

8/ nmpoxoaHofs '

B 33PMCHNOCTH OF KOWIMECT®8 PAAHOBKTIINEX QTGPOCOE HAGOD Ho-
pMouwexrii w0°CcT GuTH COKPALPI MO COTAACOREHIND C T'occennHCcHeRUIOI,
IyHKTH 00e3PPORUEOHLIA 0T JPOCOE 20N HH ILI6TH ZOAONPOPOR M KOHBNMA3R =
14O 0 yOTPOhCT EOi! IMH OWNUCTKI CTOUHEX IO

75, Wiopunmunes? /evxocts/, NpPexiia3HCuCHHUE JANA POYHOrO ip8-

"HOHMA PAALOSKTHIKIN 0TUPOCOR, (ONHY HPOSKTHLOEELLCH 113 DPOCUYCTE

1% HOMOMMOHNS I TeuCHIe HEGKONLWIG: /OPEeHTEPOFOUNO RCCHTIY/ NOT,
JorpanpaTs My HOANETHT MOARGLHIMI DALDHTHN. T'TyCuna sang .euiiz
MOTLABHIIKOE ONPOLENAGTOR '3 NOMNODHOH OLKOCTBO K ypPOrNg:l IOpizoH=

- R HOXBOVHE. POX. LEQ, CTCLH 11 NEDOKPHTIM JORTHH O'fL DONOHCTPO=

NNAGNIHH 'l HCKMIYOTH 1O310.40CYT NPOHAKHO2CH U DOAIOOKTILPHIT
BOGCTR P IPyUT, TOXBELHIE FOAL ! CIMOCHOPHML I0BN([e
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OCHOrane A8 "HOTUABHUKEY Fol HO Suwb ne omre I,5 i or na-

ST'CHEr0 YpOTH§ HO3OLHNA POZ. 5 K8UoCTPe CRPONTGLiOPe IUTOp:atd
peKoiielAy6TCH GETOH, TOJINMKY :ICPOKPHIUR MornabRirat i rotcTpyi-
UL 30TDY30YHES: YCTPOHCTE AN HU OUSCHMEUWROTH LOAC Hyw Saney

" ICPCOHasd OT lBAYUCHNHH, LHTEHCIEIOCTE I8ukI=LOATUCHIN HI no:GpLi=
KOCTH SCiIM IIpU TOTHOY 3arpysKe MIOPUNBHMKEY Lo Z017HEA LpSIIMOTR
2,5 MIKPODEHTIOGHOE I COK. J8IDY3KY 0TO6pOCOR P MOTHMBH:.EL il [AC LW
11€:{aH1i3iPOZATh,

76, LpeMallioNHUC NeYlk, NPORNaBHIycliiEHe Al MG OPAtoTI: crope-
eii OTOPOCOP, JCTPUMISHTCH ANl TOPOAOR, I KOTOPLL nielTCfl LpLilHo
PIirEDLL, 400G GOIILOC HOMINGCTRO TPIHOE ~LIOLLIL GO ompn T
OGTeKTH, ZBOIIC CORBWUE EOL YGCTEA CIODACIiicl 0TUPOCO T, 53 T r Helr-
HEX DALlOGKTIFPHIMI POLECTIE M. :

Pasliepl M ult Z07TIH 0GeCcHeulBATh CWirakie CyTOMioro LOMTTeCY .
OCT Y1 80X OTGPOCOR.

KoxeT DYKUNT Heun 70A7HA LCKINYSYh 10310 H0LTD LOTPASLOHUA LT
:;0C0epHOTO BOBAYIA PAZMOANTUIHHIL arposCAT i TPl C..iruiirt 0TOpOcor
/UpOKANNBaHLe P repieTuueCKH BAKPLIO. CLKOCTI, yeupoicr o enel-
8TIBHLEX ONNBTPOE H Tell./s

30718 ¥3 KPeLAMHHoNHO, Heyl Ao HA MOCT iidid P LOTUNNIVE G
PELHOTHUECKN 30KDHEOWILIECH OIKOCT!, PlecTe ¢ KOTOPILil [ACHITLON
- P MOTHIBHUK, AT PPELGHUOTO WDEHOH LI LOWTC HEPH Ty CORIPTEHIN JlL=
3OHEHO OTODPOCH, rO37¢ mevs: f0iLH0 OLTH [PeSyCHOUPCHO HOOT My C2
MOMONEHII® ¢ CETOHHLAI MO0,

3arpysxa oTpoco: P Hevk li FHIPy3KA UOILL A0 ML UYWL LG, QI
31PORBHL, AAA UCKAOUGHW TOBLO 1O OGWY YCH MEPLOLI-H [C0UL 0=
ZIni0 TMpeZYyCHMOTPETH 38UITY .

CKnQX ZNf HOHTCHHOPOT, UYyHE .10 It TOCWHHO TOPH, I'0PQ, 0U=
MHDOYHHE LYHKXTH ZNA OGPOGOTKI KOUTCLHCPOR I !"allliH, FOTYT OLTh pui-
MOUEHL D OJHOM D/ORIMS HOIONEHIE Xl 7€ .5 PNOT0 MCL0ULid, cal-
IDONYCKIAZ,y AOJMNE TPLUCCKAA 1800DETHPLA 1 npo.nsiad -~ L APYTOL .
338I1HOe PACTIONOEHIE YKCUAHHLN HOMeIgnli 107 104 o

8/ 1CKMOUATH FOBNO “HOCTH OUTYUEINT L0 JPUOTO HOPCONIBNE§
6/ oUecneun¥s MUTHE KOHTGIiHGPOR MOCHO KO AOTO 1L 0l0DO VEIH;

p/ oGecmounTh OCH3ATENBHOU HNTHE 0iTOLVINK NOCTC Ra oL [90-
TPy 3KE -

r/ oGecnewlrs CaHNTEPEYD OCpadowKy NMOpPCOHANA I LDUMCHIO
crie 1ORE "WHg -

. / 00ecreulTs XOUIMOTPIUECH! )l KOUTPOUD 38 TDILONOLTO, POpo=
CBilli, CTOKA;I, 8 TAKTC COCTORNNEK 0/ <Al I PYK TOLCOUIID.

78. [IpOBKTLPOEAHI® KOTGABROM, - FONONPOROAA I KALZNIUONIL roNer-
Cfi COTNACHO CYUECTEYRLIM TEXHHYSCK!A YCROIHfN, O TAKR'G COMNT 0P HE
MparPunal M HOPEM NPH Pstowe ¢ P& HOAXWNPHIM 130TONANI. _

9. Jiust OWICTKHE CTOLOE, OOpasyRmiu:ci OF MHLLA wonveliiepor,
SPTOMENNH, M8 COHNDPONYCKHUKOE, HAZACTUT HPeAYCHATPLHEDS L OQULCTIN'G
COODYeHRA, 06ecneyurabmue 0083ppo-Lrolle CTOUHI roJe OUHLEIITIG
CTOUNNE FOAM POKOMCHAYOTCA HCMONBIOPLTH ANS MITHA FOLWXLUC POL i
aPTOLAMIH . '
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Y. Hepy nunvueuzyanruoft SaUNTH i1 MMYON TUIIQHE,

&80, Bco paGotswiys o POZHOBKTI PHEMH 1IBOTONAMII ZONIHH GHTH
Q00 CQUOH 1 HHAMEHAY 6 NBHEMH opa.g%gmmu gggumz XanaTaMn u3 He-
; OKDAUCHHOI'0 MONCCKIHA 8PTHKYA 003 HAK D5 DOMOUKAMII, DE3UHO PLMIL
5 » TOPUaTKAM /XMPYPIUYOCKENE Lau aprHKYA 874/. IIpn nocrosHHOil pa=
: 60Ta © Smcgwmn P II0BKTHEKHME P61 CT PANR O6MO 8RTIIHOCT B
‘ orrme 10 uCn ma padouer wecre pacorenmne XOALNHEY OHTE 006G YOHN

o X7014ar o~ GYHELHHMI KOMOUNE 30HEL M, ONOLCE 7BOM, OCYEBD,

’ | 81. PoGoranmie ¢ peznoax®uer iy pacTropann, NOPOUKAEMH, KK
: g OT P T 111 pgzmoamzmwm; npenaparauil o0meil 8RTHPHOCTHH OPLUA

ol 70N UK OUTE OCGCMOVGHH ZONOAHNIO MBHO &8 HOVHLMI NOAMXNOp=
EHENNORLI (I HODTYXOMI N RAPYKARHUMKGMI WAM JI70 HOVHHMH Xanar e,
TonoyREN il OOTSHKEMII,

; .. 82« llopcoren, npowarozsmili yoopiy nmomemeuuil, AoneH Ours
CHOO™CH /NOMINO NEPeUHONOHHOK Prilo cnenono s/ pesHHORLNN Nep-
JGTRE.L1y QEp TYKAKIL, HAPYKEPHHKOMN, TENOWOMIT MAM POBIHOBLIN Ca-

NOIG.Tl,
: 88, Mpu paCorox » JCNOLTIAX 83)0B0NBHOIO 3P PABKEHMA POSAY X&
: POTUOOKTIRHILI PO CYEAMI /D" “OTH G NMODOMKOM, KINAUCH 1O pazno-

OKRTUPHLY. PECT20DOD Il T,Mle/ HOOTXOXKNHLO NpIMIGHEH e pacnipsropa
QNOIIIANLIOr0 TINA M KAKOTo-IiGn HBOMIDY LOTO NHXATONBHOr0 Mph-
0opa, MIBKCIINGCOROT CK&(aHAPUy T OTAG IBHLX CNYYEAX KICAOPOXHHX
H307¥pyRIIX upiGopor/ .

Peggnpamogn HA OCHOFE OYMaNHHX, EOTHNX Jf T.l. (nneTPOR
/R0 =40, -l / Mano sCQOKTNEHH ANA B8LUTH OT M6 NKO~ZNOIle) CHOTO
P8ANOBKTILIIOr0 89PO307; .

84, lipu pottonTnyy: 1 arapritnux pedoToX, OPA3OHEHX C BOTPHD~
HOILNGM 0BAY™0 DANNOBKTHIHMLIH IaseNyl, NapaMn B 88pOSONAMY PCE
bavoraprue XOTHL GHIH 000 CIE YO Ll JIHG FMOKOOTHMANMY HAK HB0NUDY D=
WM NPROOpAiN,

85, Xnonqa'ro%n.xa'mylo Cle1I0N6 i1y CNeZyeT NOXZEEPIaTh CTHPKO
HO pe'e I paea p Alelt, 3 CNyyae ©€ BaIPAZHOHNA DAZMOAKT HPHLMI
NSOTONaLL BUME NPEJ8NbRO=A0NYCTIMAX YPOERHe', crieoseay HeoOlxo-
AUMO HEMEZNICHHO CHEHUTH Ha uKHCIyD,

o 86. lincHounman cneLo4e Via 11 IAe FMOKOC THMH AON“HH ZX638KTH~
! PH3NPORET LCA N0 MOPe LX 3&I'DASHEllA [OAUOMB0TONANH ,

87. llesarTHRMBEIMA CPORCTH I HENZyansholl BauuTH, 38I'pPAd-
- HOMNOH DEIHOOKT KEMEMI KBOTONOMM , MOITIA HNPOFROXNTECA TOMAEKO F
cneunanhm-.% NDAUEUHEL. COTNIECHO CyUSOT FYDUXN KHCTDYRIMMAI HO ACea-
KIuPaunH. UTHPKA CHOLOZS AN P OONMX NPaYeYAHX X8TOropiueckh
88Npe LBCT CA,.
88, Ilpe0iBanuoe cOTPyLH'KOR B Padounx NOMOLEH MIX, I'ie BO-
‘AyTCA paCOTU O DEINOAKTIMI KNIl FOLS CTRAMH, CO8 YKABERHWX PHI®
CperiCrh MHARRUXYBIBHON 8E&MUTH, EOCTPOMOETOSH,

- -~ " e
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89, Ilpn eixoze us 71860pBTOPHOTO NMOMEMERUA 2 CTONOBY0 K Npo=-
wie IoMe pHlif, P KOTOPHX N8 PBGAETOA PACOTA C P GLHOSKTHEIHMK NSO0-
TOMALE, HOOOXOZHMO CLIMETD X8NBTH, LODYATKR M Apyrie SamuUTHHO
nPEAMET H OXeHH, ’

0, llpiom nummt m  xpaueide NP PHX MPOZYKTOR P 1Aa0OPATOPHAK
NOMEHCI KX KETETOPINGCH! Q8N AT CH .,

91, /g nprona MMM ZOAZHO CHTH OTBOJOHO N6 LNANBHOC N QM OLBINO 3
000PYZOF Q11108 YUT'PBABHIKOM ANA MHTBA I Ka ‘

92 ¢ Heo0x0z1910 THETONLHO MHTE PYill, 00000NHO nepex exoht )
I yxozoM ¢ paGoTH. Bo reeX ¢nyysAx, KOPZA Z031I6TPHYECIIN npubo-
pOU 00HADYICHO HANHYLE 3orpaAsleHiil, CNezye? HOMELIOHHO PHMETD
Py« Horpu zonunu GHTH PCOINA HODOTHO OCTDWBH H, .

v S3. lipr sarpasienml pyx pojHOAXTIIPHNMII PO UP CT BEMI pOKOU 8 HAY=
OTCf1 TPOOKPATYHOO NOIINIOIIE ~MHICH , TUATO ABHCE DECTUPBHHO O MO=
HOWbY WETHI! N CMUPOUIL TOMNO POZOL .

94, TIpit PUCOMNX YPOPNAX BEDASHENIQCTH, KOIVG o0paloTra pyK
X0BftcTreuny s He Jae? XONLHOIO eKTE, ZONUO NPLNCKHRTBCH
ONOINIGNBHOG MO,

95, llpn cnyvalimoM 38rpa9HEHNN TONA PO MOBKTHEHNMI PELo OT P &L
padoTonmulil 10N:OH THATS NLHO PHLHTBCS 1104 Ayuen,

96y 00 £COX NOMOMOHUAI, I'ZIC MPOUBPOZHTOR PBCOTA C 13orona
88IDE WAOTCH KYPITH.

97, Ilpn 1a00p &7 OPHAX A0NBHO GHTIL DHTENSIO NOMELCHUS NAN
CHEUN@NBHUG WICAQH, CTOMLM. PHO Hadoqux INOMOLO N, ZNA XpaHOHm
"AouamHeli 1 cneWIoNbHOW 07 AH, A8HHLO HKEDH ZOARHM mieTh P8
OIZETOHHA XN7 CNEUNETbHON N oMemIei 016 A1, BiOCHTH PODXHIOD
04€7y P MQUOPETODPYU, TAE NPOXOAMTCH DPAaGOTa C PBJ MOQKT MPH W
30TONaNt, 3anpoleor ey

i JI,_Cannt spHo-IPOW3 POZC TROMH L HCTDY N0t M MEAOCMOTPH

.98, Ha ocworannn xacroamux "lpa ma" emuuuictraiveli  KaAoi
N800DETOPUM, NPIMOUANMON paxloBKTIIPHLE PELE CTF8, AON HA Ourh pas=
padoTara IKHCTPYKINA O Hpa E Nax pauoTy COJZICD “eH g 1IOHeNE HuHf I
Mepax nHuHOit MpoduUAGKTHIN ¢ YUCTOM 0000E HHOCTH pacoTu Aaioi
n860paTOPHIly YTTCP iAW BA ANPOKTOPO " yUPERREH 171, NDPCANPUATIA ¢ -

99, Bee puGoTanile O DIAN0AKE B HIMII WBOTONAMA JOANKHH OGUTH
OBHAKAJIGHN O ILULUNAMI NMONLBOB K I CoilTAPHO~TEX HEUCCRNMI YCTPOfl=
CTPAMNI M BOLIMTHNLIN NPLCHOCOCISI NN, C MEPaMH WNWO{ IUTKenH o
0O30MACHHHI MATOZAIN Paco¥™, a8 TAK'0 CRaTH 8IMMHHCTpeUIM Nadopa-
TOPIA GOOTEELCT Fyioliila SK3AI!GH, LON.HO OUPH yCTENOP LoHE MOPTODIAR
NPOEePKA YOPOGHUA NpPAMill PCOOTH Y6PE B KE'HEE MECTh MECHLEPR, C(IiK-
ClipyolLi@fg B 'Y puc 7l HHCYDY LTS i8,

1700, Dee noorynaime 1a pacory #800pETOPli0y P KOTOPOii NpO~-
POALUTCsH DACOTG O DAANOOKTHMILMN HIOTONALY, ZONHH HPOYX.OAUTH
N)6A 1 epHTONBINIT BOZHULICKHMIL 00MORD,
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Jj0I, Dee paGorchie O Il 1-2 posa 2 POA NOAZEPTSILCH
NOPHOZIIYBOKISS LORIITHICTLI 0CiOTpaM € 0Gn8ATCIHBILN Qirai, 50K KPORIte
Cpoxrr npopc.ounsA eI HLHAC, 113 OCLOTPOT yCT eta ML L IC 5 LLHICYop-
CTION o7 paPOOXPONCILi COCP » B2arncuMOCTIi OT WO TTIOCT BA DO TOOKTHE=
Hirc POUBCT By EIA NBAYuEUNA il Kep OKTEpa UPOLOATII X pavoT. ‘

Tlpu MPOESACLNN MDEIT cprTenBIn L HOpLOAnYe oKL 13007 (A TIVR G b
OClOTPOR O7eAyeT PYXOFOACT 0L LTRCH suc DY LINICy YT ICP MO0 W=
HIICT 8PCT PO! SAPAPOOPALCII A CCT

I, OnEHeTPLICCH HOUTPOLE

102, Bo reoy yupermentiiv,y TL0 NporoATeH pAooTH i POATIONI =
jii PETECT 0N ZOT.G11 OCYLCGMLNATDO il 1081LeT Pryo iy LOETPOND,
OUKchpyeuutt By pio lo yuoT8 , b BQILCHNOCTY 0T ofzena 1 yOporIdpt
pador Z0eIMeTPLuOCITH! KOHTPO 7 KON CR  OCymect BRATECH 1160 0T=
ROUBNMIAL yTOMIOHO YEH THLNIL [0 TOoXHLIe (930MacCHoCTli, n1G0 103110 PL=
yecyrl 61p0.

105, A0312i07pNycomntill LOUTPOAD nporox.ires ¢ QAR fpeR yupe A=
p .

uis mope o0nyuentAn padorailx, a PaK 6 NOMCABNLR POl olRBLTIL BO-
WOCTR HYTPH OPIaIBHL. {OLTPOND NOBIOMIET GLOC DO CLKO PISIPLTD 1
yorpoiu s MCTOUHNKD wanyycifil 1 perpreHONl LOLYLA e A A R
80pOIONIMI ‘

104, 'lacrora NPOECHE UK 7031310 UPIA L, 3gicpor kK aMonLuon
} %.6poKTep HEQOXORIMLK NIBiLepoHM yoraxa IIT onICH BEMULL LA woliy
Hoxolst 11 00006 KEOCTOH APOROAMINE PACOT T AAUE0 NACOPLTOP s

¥, BoKI0ULTEILALNE M0N0 CIHUA

105, B peapuTHll HACT OMUILC Mipa;nii fon" iy GUT T paspaooTaul’ i
COTaCco FOHL B Tiagnoi; rocyxupe moelnoll COH LS op HOl HHcHenmied COOP
HMHOTP YK LO OXPalHo Tpysa mpu padore C DER HOAKT H I 1Ll 1UOTONCH
NP1 eHUTO NBNQ K Lo HKpe THHE! Yool pagoTl Ha NpOANPUATLAX 1T B
yUp o AGH X p o3 MMTIHX MIMICT OpCTE 1 NENAMCTE.

106, C nagoiien Ko croH Uk dparin nCagrTapimic [pe Fune ¥ 1nop-
Y0l pgyore o Pazmoam:mrmm aoTofazzf i loo=no, yrREH 70 iHIe
4/1051950 1, 1t WincTpy Luin 10 YueTS, e HOHNP, JiL#Te D L Tpek-
CTIODTUPOR KO 11TI6Y COTE i 110-1 CLNIOB KL 131 UK ;po NapETOPR T NPCATMPHATHAL:
# yupe BOHLAK", yTRop \Ae iH O 31 140 00 Ty OTHIEHACTO fle

(OIACOAHO ¢
Heysnpuix Tngmoro Ynpermenin
ke nmnmuuﬂA CeP Bepoyror .3

TH OIOO | ". -l
aag.m'cOB
aH
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‘ ' Mpunoseting L,
DPD:LHHNE [IPALGDHO WONYClknGs YPOSHE HOHDWPYSuhE Mo wiilhi |
§ I, lpexensHo Jon’yomx:m noaw /I/ Rna OCHOTNEL. HANyNcHLW

Tagmung 1,

Ll - 0 et qra st B e W s S - e 0 g B O 0 B SR --~.-h—n-4‘-u.¢-..—yu---..--..-_

¢ donyorniag 3 OWin0HTC Db
By nOdsupyRIuX nanyuenntt ' 1038 I Renp , Hao CHONOTI-

t b pe:i%(ﬁmx ¢ HOOLLN D ol-

Lo ok M L I A
TFa:i1e=Y POHTIOHOIH NY'MMessessnvesnre O.Oh T,O
DeTa=-UQ0PHIN 11 DHOKTPOHHeeesesnsesn o 0,04 I,0
AIRO8=NGCT I M NPOTOHHes sevsesnssves 0,006 10,0
LHOTQBEPVIHIIG MONN M sApa OTAAY 0,005 0,0
TOINnoro IIequOUH....... ssevssss e O'OI {)'0
Enerpro HOUTPOH e nsaoasosenonee teeves 0’005 IO.O

Ipmucuamies I, BrUTY OGMHOCTYM LPUPOXL MOKOTOPLUX HBRYUILL 1 WX OLW
HAKOIOH duonoIHMueCKol MO XTHIHOOTH R A6 nx.ue'.am;';’u ooy

enop "raria= % POLTIGHOLN uyq:;" COXPHRAGL CH LPOUDKO TODL MR NDL.Liim

Ayun®; ruecro "Cere-uacTiuy™ ¥ PuleKTPORH" = 20NLI0 "GO TO-ROOTHI

, 2. B npmionenun x9 ECel KOPIYCEYMAPUH! NBNYNCHMT, 00NN HO
Zen8ercy cnguuansnux yKasauuh, [OX OMOWVGCKON 2N030:l NOUITLOY O
ZO0B& D YUIUYECKIC: DKLFPPNOHTEX POATTOHB.

- B, Hacrosue cyTowino ypomm'odnyqeuna LOTyT 0:9% 18 edORU
PO I’pe!.IGlm Mpji JCUOLMIy 0.HAK0, €Ol MiITOTPBABLESN K033 aa 1 uexonn
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